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The National Environmental En¬ 
gineering Research Institute 
(NEERI), Nagpur, while fulfilling its 
commitment towards National & 
Societal Missions and CSIR Thrust 
Area Activities, made significant 
achievements, during 1989-90, in 
the RC-endorsed thrust areas of 
R&D, viz. Environmental monitor¬ 
ing; Environmental biotechnology; 
Hazardous waste management; 
Environmental systems design; 
Modelling and optimization; En¬ 
vironmental impact and risk as¬ 
sessment; and Environmental 
policy analysis. 

SOCIETAL MISSIONS 

Technology XAlssion on Drinking 
Water 

Since the launching of the Drink¬ 
ing Water Mission by the Govern¬ 
ment of India in 1986, the institute 
has assessed drinking water 
quality in 24 districts. During 
1988, it also coordinated CSIR 
programme on Holologlcal Ap¬ 
proach to Water Mission in 
Banner, Koraput, Sikkim and Nag¬ 
pur districts. This project received 
scientific inputs from NGRI, 
CSMCRl, ITRC, SERC and NBRI as 
also from central and state 
government agencies. Hie assign¬ 
ment included hydrogeolc^lcal in¬ 
vestigations through remote 
sensing and geophysical surveys; 
identification of water sources: 
water quality assessment; 
treatability studies as a basis for 
the design of water purification 
systems; topographical surveys for 
engineering designs; development 
of software for dissemination of 
technology and O & M mecha¬ 
nisms; and community awareness 
programmes. The Department of 
Rural Development entrusted the 
institute with the task of coordina¬ 
tion for the installation of240hand 


pump attachable Iron Removal 
Plants (IRP) in Assam and 3 fill and 
draw type Defluoiidatlon Plants 
(DP) in Gujarat. Installation and 
evaluation of 239 IRPs and 3 fill 
and draw type DPs was completed 
during the year and the plants were 
handed over to the state govern¬ 
ment agencies after ensuring their 
satisfactory performance. The 
remaining IRP plant was under the 
process of evaluation. 

Water quality in Andaman and 
Nicobar islands was monitored at 
452 sites. These studies revealed 
that water at 51 sites warrants iron 
removal. Disinfection was sug¬ 
gested as a prerequisite for all 
water sources in view of the large- 
scale bacteriological contamina¬ 
tion. Water quality was also 
monitored in Lakshadweep Islands 
at 750 sites. The analyses revealed 
problems of high ‘total dissolved 
solids' (TDS) on south-eastern side 
of Bltra, and salinity problems in 
Chetlat, Kalpenl and Klltron. 

Ganga Action Plan 

Uiunched in 1985, the Ganga Ac¬ 
tion Plan is being Implemented 
through R&D inputs In the areas of 
water quality monitoring, water 
quality modelling, wastewater 
treatment and environmental im¬ 
pact assessment, provided by 
several research and academic in¬ 
stitutions, CSIR laboratories, 
PHEDs, consultancy firms, and in¬ 
ternational and bilateral funding 
agencies. 

NEERI is engaged in a 36- 
month study, since December 
1988, on Impact Assessment of 
Ganga Action Plan on Public 
Health under the joint sponsorship 
of GPD and ICMR and in col¬ 
laboration with AIIHPH, Calcutta. 
The study alms at evaluation of the 
benefits of the project vls-a-vls the 
costs, and identification of correc¬ 


tive/supplementary measures, if 
deemed necessary. Varanasi and 
Nabadwlp have been chosen as 
project sites in view of their 
religious and cultural significance. 
The study will also help in design¬ 
ing cost effective strategies for 
similar water quality management 
programmes in future. 

CSIR THRUST AREA PROJEC'TS 

The institute, alongwlth other CSIR 
laboratories, worked on Mines to 
Metals and Habitat (MMAH) Project 
at Lambidhar Mines, Dehra Dun, 
and Development of Lowcost/Al- 
tematlve Building Material Tech¬ 
nologies and Pollution Abatement 
Systems in Doon valley. 

Air quality monitoring at Lam¬ 
bidhar and Banog mines revealed 
that the pollution from mining ac¬ 
tivities is within CPCB standards. 
Water quality assessment indi¬ 
cated that physico-chemical, 
parameters and heavy metal con¬ 
centrations fall within drinking 
water standards and recourse to 
chlorination would ensure 
potability of water. Water suppfy 
system for the residential colony 
was designed employing an op¬ 
timization algorithm for branched 
water suppty systems. Plumbing 
system for individual residential 
blocks was also designed. 

Extensive source as weU as am¬ 
bient air quality monitoring was 
conducted in and around the Doon 
vaUey as well as Dehra Dun for 
assessment of pollution caused by 
flue gas emissions from various 
types of brick and lime kUns. A 
system was designed and installed 
to control particulate emissions 
from lime kiln at Paonta Sahib. 


2 


CSIR NEWS 



NEERI'f RAD THRUST AREAS 
Environmental Monitoring 

areas that have emei^ged 
in the recent years in the domain 
of envinxunental monitoring relate 
to ozone layer depletion; green¬ 
house effect: and studies on chemi¬ 
cal speciation, acidic deposition 
and biogeochemical cycles. 

Analytical schemes for 
physico-chemical speciation of 
trace metals such as Cu, Pb, Cd. 
Zn, Cr and Hg in natural waters 
and treated industrial effluents 
have been developed by the in¬ 
stitute as part of a DOEn-spon- 
sored project. Ultrafiltration 
techniques have been employed for 
classiAcation of metals into total 
dissolved, labile, particulate 
bound, inorganically bound, and 
organically bound forms. The tech¬ 
niques were used in river water 
quality assessment at Varanasi 
and Nabadwip in EIA of GAP. 
Analytical schemes are being 
developed for speciation of metals 
in soils. 

A simple, reliable, efficient and 
rapid method for elution and con¬ 
centration of viruses from water 
samples was developed at the in¬ 
stitute in an ICMR-sponsored 
project. The method provides 
recovery of over 95% viral particles 
against 40% in current standard 
methods and is less expensive in 
terms of chemical usage. The im¬ 
munoassay and gene probe techni¬ 
ques are being evaluated for the 
detection of enteric viruses. 

Envlioiimental Biotechnology 

The thrust areas in environmental 
biotechnology include the applica¬ 
tion of biotechnology in environ¬ 
mental monitoring, re^oration of 
environmental quality resource/ 
residue/waste- recovery/utiliza¬ 
tion. treatment and substitution of 
non-renewable resources with 
renewable resources. 

DNES-sponsored studies were 
completed on t^e. diphasic 


anaerobic activated sludge process 
to treat 20 mVday distillery 
sprrhvash. In a pilot plant set up 
at .Ura. Maharashtra. The acid 
phase was operated at an OLR of 
30 kg COD/m®/d. The methane 
phase in contact mode of operation 
reduced COD by over 80% at or¬ 
ganic loading rates of 5 kg 
COD/m^/d with biogas produc¬ 


tivity of 0.3 m^/kg COO utilised. 
Concomitant with the treatnwnt, 
the process enabled recovery of 
usable energy amounting to over 
13 times the energy consumed. 
POot plant studies on fixed film 
reactor technology fotbloinethana* 
tlon of distilleiy spentwash are 
being carried out at WMDC dlstill- 
eiy at Chltali, Maharashtra, as a 



Defluoridation plant at Samadhilaya District, Bhavnagar 



LythTwtar stiKim for land application of industrial waste water 
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sequel to the two-year long bench 
scale studies in a ONES- sponsored 
project. 

Organic matter present in the 
municipal solid waste landfills 
facilitates biqgas recovery to the 
tune of350mvtonne of waste with 
50-55% methane. Biogas recovery 
potential was demonstrated on 
pilot scale in a project sponsored by 
DNES at two sites of 8 ha each at 
Nagpur with 3 bores for biogas 
recovery per site. 

The demand for low sulphur 
fossil fuels ^s been intensified by 
increasingly stringent regulatory 
standards for sulphur oxide emis¬ 
sions. Microbial desulphur1y.ation 
offers economically viable solution 
as cleaning of sulphur oxides from 
emission sources by physico¬ 
chemical methods is cost- and 
energy-intensive. Studies are in 
progress for sour gas desul¬ 
phurization employing a two- stage 
chemo-blochemlcal process com¬ 
prising chemical precipitation of 
elemental sulphur from hydrogen 
sulphide in presence of oxidant- 
ferric sulphur and biological 
regeneration of Fe"*^^ using chemo- 
autolrophlc bacterium ThiobacUlus 
Jerrooxidam. Also, a project is in 
progress under the Department of 
Biotechnology sponsorship to 
develop technology for cost effec¬ 
tive recovery of 2,3-butanedlol 
from water hyacinth on a 
laboratory scale. 

Studies are being made for 
developing biotechnological 
processes for ethyl acetate and 
hydrogen production from a lig- 
nocelluloslc substrate (congress 
grass), production of biosurfac¬ 
tants from carbohydrate rich waste 
and oily sludges, and photoproduc¬ 
tion of hydrogen and treatment of 
organic wastes (whey/fruit 
processing) using photo^thetic 
bacteria, under DBT sponsorship. 

Hasardous Waste Management 

There is now an increasing aware¬ 
ness on the quantity and diversity 


of hazardous wastes generated 
the industry and the risks posed to 
human health and environmental 
quality by the disposal methods in 
vogue for such wastes. This has 
prompted several countries to un¬ 
dertake effective technological, ad¬ 
ministrative. legal and policy 
measures to address the problem 
of hazardous waste management. 

Studies have been undertaken 
at the institute on molten salt com¬ 
bustion technology to develop 
design criteria for the combustor 
and flue gas scrubber and 
recycle/disposal of molten 
residues. A bench scale molten salt 
combustor with a feed rate of 1.5 
kg/h (pulverized solids) was 
designed, fabricated and installed. 
The trial runs revealed that air 
pressure and velocity through the 
furnace should be maintained at 
2.5 kg/cm^ and 6.8 m/s, respec¬ 
tively for salt destruction in 5 h. 
The process requires water and 
electricity at the rate of 1 Utre/mln. 
and 24 kWH/h respectively. Test 
runs were carried out to determine 
the eiffclency of destruction of com¬ 
mercial pesticides like BHC and 
DDT, and on waste procured from 
IPCL, Baroda. 

An area of 14 ha, was used by 
Union Carbide Industries Ltd, 
(UCIL) for solar evaporation ponds 
for toxic wastewater. The Govern¬ 
ment of Madhya Pradesh is plan¬ 
ning to utilize this area for an 
industrial estate and residential 
buildings as a part of rehabilitation 
plan for gas victims. Investigation 
on the possible contamination of 
land and water environment in the 
nearby area to recommend 
remedial measures for'decon¬ 
tamination of pond sediments 
before establishing proposed 
electronic industiy complex in the 
pond area were completed by the 
institute under the sponsorship of 
Madhya Pradesh Pradushan 
Nlwaran Mandal. Investigations 
revealed low chloride levels in the 


water and land environment near 
the Solar Evaporation Plant (SEP). 

Under MEF sponsorship, the^ 
institute prepared guidelines for 
siting of hazardous waste facilities 
and identification and manage¬ 
ment of abandoned hazardous 
waste sites. The guidelines are in¬ 
tended to assist the planners, 
regulatory agencies and industries 
in the selection of appropriate sites 
for location of hazardous waste 
treatment and disposal facilities. 
The guidelines would also assist in 
identification of abandoned haz¬ 
ardous waste sites for initiation of 
appropriate remedial action. 

Environmental Systems Modell¬ 
ing and Optimization 

The mathematical problems in en¬ 
vironmental management are of 
two types, viz. optimal planning 
and optimal control. Solutions to 
both warrant recourse to the tech¬ 
niques of systems analysis incor¬ 
porating mathematical modelling 
and optimization. A substantial 
amount of research, supported by 
extensive monitoring, is required to 
develop well calibrated and 
validated mathematical models for 
air quality, surface and ground 
water quality, and ecological sys¬ 
tems. 

In order to take cognizance of 
lateral mixing arising out of 
transverse dispersion, a 2-dlmen- 
sional water quality model was 
developed for wide rivers and was 
being calibrated for river Ganga at 
Varanasi. A numerical scheme 
based on Crank-Nicolson finite dif¬ 
ference method for depth averaged 
2-dimensional advectlve-diffusion 
equation for DO-BOD system was 
used. The work is being extended 
to incorporate lateral variations in 
river hydraulics parameters. 

Studies are being made for the 
development and validation. of 
computer simulation model for dis¬ 
trict planning with recourse to> the 
systems ecology. The state vari¬ 
ables and exogenous forcing func- 
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tions In the model correspond to 
real life components of an ecosys- 
fcjem; a feature generally absent in 
T^l^stlcal models. The endeavour 
rwes to the study of feedback and 
control loops, stability of the sys¬ 
tem and sensitivity of one com¬ 
ponent of the system to changes In 
other components. The model In¬ 
corporating land, water, energy, 
material, ecologlc and human sub¬ 
systems could apply to answer the 
development related issues. 

Environmental Impact and Risk 
Assessment 

EIRA studies undertaken by the 
institute included ranking of alter¬ 
natives for selection of site, rapid 
EIA based on one season data col¬ 
lection. and comprehensive EIA 
based on 3 season data collection. 
The institute developed methodol¬ 
ogy for regional EIA and carryings 
capacity based developmental 
planning process. The methodol¬ 
ogy is proposed to be u^d in major 
industrial complexes'^ as also In 
Doon valley and Narmada basin 
projects. 

The Institute bagged a pres¬ 
tigious Rs 10 million project on 
Environmental Impact Assessment 
of nuclear power projects in Kar¬ 
nataka and Rajastjian. This chal¬ 
lenging task, sponsored by the 
Nuclear Power Corporation is being 
undertaken for the first time in 
India. 

A Policy Level Seminar on EIA 
was held at the Institute on 2 
February. 1990 as part of the Indo- 
Dutch Collaboration Programme. 
The seminar focused on the role of 
EIA in sustainable development as 
also project level case studies on 
environmental Impact and risk as¬ 
sessment. 

Environmental Policy Analysis 

The institute took up the task re¬ 
lated to the preparation of Perspec¬ 
tive Natloncd Environmental Plan 
(PNEP). PNEP analyzes the existing 
and future envlronmeptal issues 


emanating from developmental ob¬ 
jectives and policies In various 
economic sectors in India and sug¬ 
gests an agenda for action at the 
national level to ensure discernible 
positive movement towards the 
overall goal of sustainable develop¬ 
ment. It also identifies critical en¬ 
vironmental Issues and 
concomitant corrective actions In 
various economic ' sectors and 
presents priority areas of environ¬ 
mental action that need to be pur¬ 
sued at the policy, plan and 
programme levels. 

Preparation of a comprehensive 
environmental management plan 
for Narmada basin development 
warrants a carrying capacity based 
systems study of all proposed 
projects in the basin. At the request 
of MEF and NCA, an overview 
proposal for establishing a Centre 
for Studies on Narmada Basin was 


submitted by the institute in June 
1989. The major objective of the 
proposed Centre is to delineate an 
action plan for environmentally 
compatible development of river 
based on carrying capacity study. 

The galloping population pres¬ 
sure with concomitant develop¬ 
mental activities has rendered land 
environment to the status of a 
scarce resource with a number of 
competing demands such as 
agriculture, forestry, agroforestiy. 
urban and industrial (Including 
mining) development, transporta¬ 
tion. and as sink for multifarious 
residues from human activities. A 
proposal for establishment of 
Centre for Studies on Land En¬ 
vironment was submitted to MEF 
in June 1989 to approach the prob¬ 
lem in its holistic perspective, 
covering collection and collation of 
Information on environmental im- 



Floating laboratory 
tor water quality 
monitoring 
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plications of sectoral land use 
plans; identification of R&D needs; 
development of mass communica¬ 
tion programmes for public educa¬ 
tion. and devising policy pertaining 
to technological and organizational 
strategies for reversal of damaging 
trends in land environment. 

OTHER ACTIVITIES 

A permanent exhibition depicting 
major R&D activities of the in¬ 
stitute wa§ inaugurated on 17 
November 1989. The World Health 
Organisation took up mass 
production of Community Action 
Programme (CAP) kits designed by 
the institute in collaboration with 
IDC. IIT. Bombay. An Indo-Dutch 
Training Programme on Aquatic 
Ek;otoxlcology was held at the in¬ 
stitute under the' sponsorship of 
the National Institute of Public 
Health and Environment Protec¬ 
tion, The Netherlands. 

Know-how on physico-chemi¬ 
cal and rapid bacteriological 
analysis kits was transferred to 
M/s. L. Tek. Nagpur. 

The external cash flow for the 
institute during the year was Rs 
37.17 million as against Rs 30.51 
million in 1988-89 and Rs 17.46 
million in 1987-88. 

Biotechnology in 
Tea 

DR R. SINGH 

Director, Tockial Experimental 
Station, Jorhat 

Tea is an Important crop grown 
primarily in developing countries. 
It is currently grown in about 1.7 
million ha of land, with an annual 
production of 2.3 billion kg; 60% of 
this comes from India. China and 
Sn Lanka. India alone accounts for 
about 30% of the total tea produc- 
tloa 

The world demand of tea is es¬ 
timated at about 3.2 billion kg by 
the turn of the century. Matchirig 
production can be achieved either 


by planting more land with tea or 
by increasing productivity of the 
existing areas. Since additional 
land is not available for this pur¬ 
pose. as food crops claim prlorlly 
over plantation crops in most 
developing countries, the only op¬ 
tion left, therefore, is to increase 
productivity of the existing tea 
areas through rapid introduction of 
Improved agrotechnology and su¬ 
perior planUng materials. Biotech¬ 
nology can contribute Immensely 
to the development of better plant¬ 
ing materials. 

Need for Research 

Improved plants have been suc¬ 
cessfully produced so far by using 
conventional techniques of clonal 
selection, vegetative propagation 
and hybridization. Put it can take 
up to 12 years to select/breed new 
plants by these techniques. Also 
full potential of the tea bush, which 
can theoretically produce up to 
20,000 kg made tea per ha has not 
been realized. The maximum 
recorded yields today are about 
8,000 kg made tea per ha. To break 
this yield barrier, biotechnology 
programes have been initiated at 
most of the tea research centres. 
Since the potential is enormous, 
there is a need for intensifying ef¬ 
forts in this direction. An In¬ 
tegrated approach for the plant 
improvement involving tissue cul¬ 
ture, protoplast fusion and genetic 
engineering is essential. 

Tissue culture can be used for 
large-scale multiplication of 
promising clones as well as for the 
selection of new clones. The most 
widely used method for isolating 
genetic variations by tissue culture 
Is via callus cycle. Plants 
regenerated from callus culture 
can be highly variable In morphol¬ 
ogy, chromosome numbers, plant 
height, etc. Single gene vaiiattons 
have been reported in somaclonal 
variants which facilitate the selec¬ 
tion of plants with desirable traits. 


Isolation and regeneration of 
protoplasts. partk:ularly In woorfy 
plants, is dllflcult and has been 
reported only occasionally from 
very few species. Selection of 
desirable plants can be achieved 1^ 
somatic cell fusion. These have not 
been tried in tea. Production of 
haploid plants through anther, 
ovary and pollen cultures for pure 
homozygous lines is another area 
useful for breeding of superior 
clones. 

Gene transfer through 
agrobacterium plasmids and 
electroporation can be used for in¬ 
troducing exogeneous DNA directly 
into plant protoplasts. Genes for 
plant growth regulators for in¬ 
creased shoot production and for 
resistance to heibicides, for ex¬ 
ample, can be transferred for im¬ 
proved productivity. 

Current Status 

There is no literature available on 
protoplast fusion or genetic en¬ 
gineering in tea. Attempts have 
been made for propagation of tea by 
tissue culture in Taiwan, Japan. 
China, sn Lanka, USSR and India. 

Regenerated plantlets from 
cotyledon callus and new clones 
have been tested In field condi¬ 
tions. Embryolds directly from 
cotyledon sections of tea seeds 
have also been produced. Adven¬ 
titious embryos obtained from cul¬ 
tured cotyledons have shown 
Interspecific and vartetal dlfieren- 
ces in the rates of differentiation. 
Formation of poUen embiyoids and 
callus from tea anther culture Is 
also known. 

Tockial has produced multiple 
shoots from globular callus with 
adventitious embiyos derived from 
matured tea embryos; 45% shoots 
formed roots on filter paper 
bridges. Efforts have also bUn 
made for mlcro^pagatkm of tea 
plantlets. R^eneratlon of shoots 
from nodal explants, and shoot 
regeneration from shoot Ups and 
nodal segments have been 
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reported. Rapid plantlet multi¬ 
plication has been obtained from 
j||u^llaiy buds. Isolated embiyos, 
sQ^t tips and nodal segments. 
Production of up to 10,000 to 
100,000 plants per microcutting 
per year, through mlcropropaga- 
tlon, has been reported to be pos¬ 
sible. 

Scope fw Farther Work 

Though the work has been in¬ 
itiated, a reliable tissue culture 
technology has not yet been 
evolved for the production of com¬ 
mercial tea clones. Genetic en¬ 
gineering research has not even 
started. Therefore, concerted ef¬ 
forts need to be made along the 
following lines: 

1. Multiple shoot and root 
production from several tea ex¬ 
plants has already been achieved 
but plant growth in the field condi¬ 
tions still remains major problem 
to be solved. 

2. Somaclonal aijd protoclonal 
variations for selection of desirable 
plants should be exploited. 

3. Protoplast isolation, 
regeneration and fusion technol¬ 
ogy can be used for transfer of 
desirable traits from one tea clone 
to the other by somatic ceU fusion. 
Genetic transformation and 
protoclonal variation can also be 
achieved. 

4. Somatic embryos can be 
used for development of artificial 
seeds In bioreactors, ciyopreserva- 
tlon and clonal propagation of 
plants In large numbers. 

5. Anther and pollen culture 
technologies are needed for 
production of haploid tea plants, 
which would be beneficial In 
producing pure homo^ous lines. 

6. Cell cultures need to be 
grown under controlled conditions 
for production of commercially Im¬ 
portant secondary metabolites. 

7. Cryopreservatlon technol¬ 
ogy be developed for long term 
preservation elfte tea clones, 
somatic embryos, calhis and cells. 


8. Production of polyploids 
should be taken up as potential 
planting material. 

9. Basic research Is needed for 
Identification of specific genes for 
flushing behaviour, flavour genesis 
and resistance to drought, diseases 
and pests. 

Mutation Studies in 
Solatium khasianum 
Clarke 

Shrl Gandhi Ram of the Regional 
Research Laboratory, (RRL), 
Jammu, carried out mutation 
studies In Solanum khasianum 
Clarke by Inducing mutations by 
X-rays, ethyl methane sulphonate 
(EMS) and sodium azide (SA). 
Seeds of two cultlvars of S. 
khasianum were used for the 
mutagenic treatment In order to 
generate variability so as to select 
suitable mutants either for direct 
use or for use in future breeding 
programmes. 

Screening of the Ma and Ms 
generations of segregating popula¬ 
tions revealed sufficient variability. 
In all 42 mutants were selected 
which included 26 mutants from 
RRL-20-2 and 16 from RRL-Sl-6. 
Further Investigations were carried 
out In the M 4 and Ms generations. 
In order to develop pure breeding 
lines having a stabilized genetic 
system. Comparative studies of the 
mutants were also earned out with 
the parent material. 

Of the 42 mutants selected. 35 
types were found to breed true to 
their characters. The mutants 
could be classified into different 
groups based on following charac¬ 
teristics — tall, dwarf, early matur¬ 
ing. late maturing, large leaf, less 
splned. prostrate, large berrtes. 
more berries (per plant and per 
bunch) and high solasodine con¬ 
tent In berries. Six mutants were 
Identified which had 4.5% 
solasodine content as compared to 
2.5% In normal plants. 


Shrl Ram worked under the su¬ 
pervision of Dr B.L. Kaul, Head. 
Mutation Research Lab. RRL, 
Jammu, and was awarded Ph.D. 
degree by University of Jammu. 

Mass Spectral Studies of 
Phenoxyacetyl and 
Phenoxypropyl Derivatives 

Shrl UrooJ AH Mlrza of the Indian 
Institute of Chemical Technology 
(IlCn. Hyderabad, carried out In 
detail the mass spectral studies of 
phenoxyacetyl and phenoxyproj^l 
derivatives. The mechanism of loss 
of *CO' on electron impact (El) from 
substituted phenoxyacetates was 
Investigated thoroughly. Based on 
collision induced dissociation (CID) 
study, dlphenoxymethane struc¬ 
ture for the (M-CO)*’ Ion was 
proposed. The electron releasing 
groups were found to increase the 
intensity of (M-CO)^‘ Ion, Th;j 
mechanisms proposed for the for¬ 
mation of this Ion were supported 
by deuterium labelling studies. 
Also, ortho effect In the case of 
o-methoxy and o-nltrophenyl 
phenoxyacetates was studied. The 
structure of m/z=122 Ion formed 
by the Interaction of o-methoxy 
group was analyzed by linked scan 
and deuterium labeUlng studies. 
CID spectrum of m/z 122 Ion was 
compared with that of the 
molecular ion of methylenedl- 
oxybenzene. Formation of ion at 
m/z 152 In the case of o-nltro- 
phenyl phen(»yacetate as a result 
of o-Interaction was discussed, and 
plausible mechanism was 
proposed for the formation of this 
ion involving one of the oxygen 
atoms of the nitre group in the 
rearrangement followed by the loss 
of phenoxy radical and ‘CO’ 

The mass spectral study of 
thlophenoxyacetyl derivatives was 
also carried out. The general 
decomposition pattern on electron 
Impact of these derivatives was 
studied. In this series, two compet¬ 
ing decomposition pathways 
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namely a-deavage and hydrogen 
transfer to the oxygen atom were 
observed to be the dominant 
processes. The mass spectral frag¬ 
mentation of phenyl phenoxy 
acetates and phenyl thlophenoiQr 
acetates well correlated with sub¬ 
stituent constants. 

Structure and mechanism of 
formation of (M- PhOH)*' Ions from 
phenyl esters of phenoxy, 
thlophenoxy and anlllno propionic 
acids were investigated by linked 
scan and deuterium labelling 
studies. 4-Chromanone structure 
was proposed for m/z 148 Ion 
formed from phenyl phenoxy- 
propionate. Structure of m/z 1^ 
Ion from phenyl thlophenoxy 
p.roplonate was Investigated by 
comparing its CID spectrum with 
that ofthlochromanone. The inves¬ 
tigation ruled out the major con¬ 
tribution of structure of 
thiochromanone for m/z 164. A 
four-membercd ring structure In¬ 
volving sulphur atom was 
proposed for this Ion. In the case of 
pheiq^l anlllno propionate the ion 
at m/z 147 corresponding to (M- 
PhOH)*’ Ion was studied by linked 
scan and D-labelltng methods. CID 
analysis of m/z 147 did not sup¬ 
port the l-{H)-hydro-2.3- 
dlhydroqulnollnone structure for 
this Ion. Deuterium labelling 
studies showed that the NH 
hydrogen was also mvolved in the 
loss of phenol from this compound. 
A possible four-membered 
azltldinone (^-lactam) as one of the 
contributing structures was 
proposed for this Ion. 

Shrl Mirza also investigated the 
use of 1.2-dlbromoethane as a 
positive Ion chemical Ionization 
reagent. The chemical Ionization 
mass spectra (CIMS) of various 
geometrical acids and esters were 
studied. Protonation of cts isomers 
was found to be more favourable 
than irons Isomers. The analysis 
of the Cl spectra of these Isomers 
showed striking differences be¬ 
tween E and Z Isomers. The E 


Isomers formed adduct with the 
reagent Ion C 2 H 4 Br^ whereas Z 
Isomers did not. TWo mechanisms 
were proposed for the adduct Ion 
formation. 

The utility of this reagent was 
extended to study the site of 
electrophlllic addition of (C 2 H 4 Br)^ 
ion to phenol. The ion-molecule 
reactions of this reagent gas with 
phenol were studied. The structure 
of the adduct Ion was analyzed by 
linked scan studies. Comparison of 
the CID and MI spectra of 4- 
hydroxyphenethylbromlde and 2- 
phenoxyethylbromlde with the CID 
spectrum of adduct ion supported 
contribution of hydroxyphene- 
thylbromlde structure for the ad¬ 
duct Ion, suggesting that the attack 
of reagent Ion is more towards the 
aromatic ring. 

Shrl Mirza was awarded Ph.D. 
degree by the Osmanla University 
for these studies. He worked under 
the guidance of Dr M. Vairamanl of 
IICT. 


PROGRESS REPORTS 

RRL^ammu Annual Report: 

1988-89 

The Regional Research Laboratory 
(RRL), Jammu, carries out its RAD 
activities in the following areas: 
Drugs and Pharmaceuticals, 
Natural Products (cultivation, 
processing and chemistry). 
Biotechnology, Post-harvest Tech¬ 
nology of Regional Agro-hortteul- 
ture Produce, Edible Mushrooms, 
Utilization of Mineral Resources, 
Development of Backward Areas, 
Applied Biology, Processing of 
Sheep, Goat and Fur Skins, and 
Non-conventlonal Sources of Ener¬ 
gy. The laboratory is also as¬ 
sociated with the National Mission 
Project on Oilseeds, and the All- 
India Coordinated Project on Eth- 
nobiolQgy. The progress of some 
salient activities of the laboratory, 
during 1988-89, mentioned In its 
annual report. Is tndl<»ted here: 


Under Its programme on Drug 
Development, a project was taken 
up for exploring new experimental 
models. Two new exptirimental 
models—propranol-pretreated 
animal and CCU-pretreated 
animal for glucose tolerance test— 
were developed for testing 
hypoglycaemlc activity. The 
hypc^lycaemlc effect recorded with 
these test materials Is more sus¬ 
tained and is not reversed by com¬ 
pensatory mechanism bf the borfy 
operative In normal anirtud. 

Toxicity, pharmacological and 
biochemical studies were con¬ 
ducted on bloavallablllty enhancer 
compound pipeline alone and the 
formulations rlfamplclne 4 
pipeline and propranolol+plperlne. 
No indications of toxicity or other 
side effects were observed In 
treated animals. The solubility and 
shelf-life studies conducted on 
these formulations proved that 
piperlne does not enhance the rate 
of degradation of rlfamplclne and 
propranolol in any way. On the 
contrary It seems to offer protection 
to the drug. 

An exhaustive chemical ex¬ 
amination of the oil of Iphegenia 
steUata resulted In Isolation of 
some rare sterols, of which 7-p • 
hydroxystlgmasterol has been 
found to be a potent anticancer 
agent. 

Fermentation with Aspergillus 
niger In a specially designed air lilt 
fermenter with Inner loop was 
studied under varying pressure 
and oj^en partial pressure condi¬ 
tions In collaboration with TCB- 
Dortmund (FRG). A particular clr- 
culatlrig velocity, depicting an os¬ 
cillation in dissolved oxygen, was 
discovered to influence the eruyme 
(glucose oxidase) build up arid or¬ 
ganic add production. A patent on 
an Improved process for the 
microbial production of fungal me- 
tabrflites was filed in Genmu^ It 
was being also filed In India. A new 
and ecoiwmlcal rme-pot {xocess (I 
kg scale) was developed fw the 
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manufacture of thymol from 
plperltone. 

A cltral-rlch strain of Octmum 
i^l^ricanumwas found during the 
gmeral screening programme. This 
strain would be further inves¬ 
tigated to develop an alternative 
source of lemongrass oil which is 
presently obtained from Cym- 
bopogon sp. 

Some success was achieved in 
the domestication of Picrorhlza kur- 
roa in Srinagar. This plant grows 
naturally at very high ^tltude and 
is now an endangered species due 
to its ruthless extraction from its 
natural habitat. 

Solix species introduced earlier 
from Czechoslovakia were further 
propagated and' sixteen thousand 
plants were raised from stem cut¬ 
tings for future supply to Field Re¬ 
search Laboratory at Leh for 
afibrestation of Ladakh region. 

A sponsored project on direct 
conversion of a -pinene to a - ter- 
penyl acetate and a tterpenol was 
taken up. A few bench scale experi¬ 
ments were carried out and 50- 
60% conversion was obtained. 
Attempts were being made to fur¬ 
ther Improve the yield. Under the 
All India Coordinated Research 
Project on Ethnoblology, an Inven- 
toiy of plants of ethnbbotanlc sig¬ 
nificance was made, providing 
information on 325 taxa growing in 
north-west and trans-Hlmalayan 
regions. Ten new wild edible plants 
and 32 new ethnomedicinals were 
brought to light. The study also 
revealed the nutritional status of 
wild edibles, thereby highlighting 
the plant protein resources. 

The Central Coir Research In¬ 
stitute retained this laboratory for 
design, fabrication and initial trials 
of a continuous board-making 
plant with coir felt reinforcement, 
gypsum binding and paper encase¬ 
ment. The laboratory had already 
developed technical knowhpw for 
making gypsum boards on a small 
scale. A demonstration stall was 
designed and fabricated with these 


boards in the exhibition. Vigyan 
Gaon Ki Aur. held at Gaurl Ganj 
(U.P.) in March 1989. Similar stall 
from gypsum boards was as¬ 
sembled In the exhibltion-cum- 
conference on ‘Energy Saving in 
Industry held In New Delhi. 

Advisory consultancy was 
provided to M/s Hindustan Levers 
Ltd. for assessing the quality of raw 
materials and finished products 
(detergents) produced by them. 

Two units located at Jammu 
were given consultancy for the 
production of ready-to-serve 
beverages and dehydration of 
mushrooms. 

A condux toothed disk mill, 
procured from Germany, was com¬ 
missioned In the laboratory. This 
mill would be used for the Isolation 
of fibres by seml-chemlcal, 
hydrothermal pulping and dry 
flberlzlng technique for laboratory 
and pilot scale studies. 

A demonstration of the solar 
dryer for torla seed (capacity 600 
kg toHa seed per batch], designed, 
fabricated and developed by the 
laboratory was successfully con¬ 
ducted In the presence of repre¬ 
sentatives of the National 
Agricultural Marketing Federation 
of India Ud. (NAFED), Haryana 
Cooperative Marketing Federation 
(HAFED). and Central State Farm. 
Ladhowal. The oil content, its 
colour, free fatty acids and ger¬ 
mination of torla seeds dried in this 
dryer are not affected. The 
aflatoxlns are also absent. 

A practical demonstration of 
recovering wool and its utilization 
was given to the trainees of the 
Sheep and Sheep Products & 
Development Board. 

Two workshops, one at 
Srinagar on ‘Rabbit Fur 
Technology’ and another at Jammu 
on 'Futurology of Pulp. Paper and 
Board Products' were organized 
during the year. Seventy-one 
papers and eight popular articles 
were published and 30 papers were 
presented. 


CDRIStaUatNatloiud 
Technology Pair, Madras, 
bags Best Accomp* 
lishment Award 

A major National Technology Fair 
was organized by the Directorate of 
Industries and Commerce. Tamil 
Nadu, at the Anna University. 
Madras, during 25-28 October 
1990. The Central Drug Research 
Institute (CDRI). Lucknow, par¬ 
ticipated in the fair at the invitation 
of the Industrial and Technical 
Consultancy Organisation ofTamil 
Nadu Limited, by setting up a stall 
displaying Its R&D activities. 

The objective of the fair was to 
bring together technology seekers 
and offerers. CDRI provided on- 
the-spot facility to the interested 
industrial concerns/entrepre¬ 
neurs for signing of secrecy agree¬ 
ments under which technology 
seekers could evaluate publishes^ 
and unpublished data generated at 
CDRI on ‘New Products/Drugs & 
Technologies’, before entering into 
an agreement with the Institute for 
obtaining licence under spon¬ 
sored/collaborative arrangements. 

At the stall, CDRI scientists ex¬ 
plained the Institute’s technologies 
and presented demonstrations of 
the Iodine detection kit and 
Alarlasis diagnostic kit. A lecture 
was also delivered for the benefit of 
delegates. 

At the fair, the institute signed 
two secrecy agreements; one on 
PlcroUv (a hepatoprotectlve agent) 
from Picrorhlza kurroa and 
clofazimlne-dapsone combined 
dosage tablet (antileprotlc formula¬ 
tion) with M/s Chemech 
Laboratories Ud, Madras. 

Many other parties also ex¬ 
pressed their interest in commer¬ 
cialization of CDRI technologies, 
such as gugulipld, centbucridlne. 
iodine detection test paper, 
palatable laxative, centlmizone. 
paracetamol, trimethoprim, d- 
propoxyphene HCl, etc. 
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In recognition of the fulfilment 
of the aim of the fair leading to 
signing of agreements (between 
CDRI and Chemech Laboratories 
Ltd. ITCOT gave a ‘Special Award* 
to CDRI stall for best accomplish¬ 
ment In Technosource’ 1990. The 
award carries a citation and a 
shield. 

The following CDRI Officers 
participated In the fair: Dr J.C. 
Katlyar, Dr Rajendra Prasad. Shrl 
Pradeep K. Srivastava and Shrl All 
Kausar. A special pamphlet Tech¬ 
nical Information & Industrial 
Liaison' was published on this oc¬ 
casion. 

CSIR participates in 

India International 
Trade Fair 90 

CSlR participated In India Interna¬ 
tional Trade Fair, held during 14- 
23 November 1990 at Pragatl 
Maldan. New Delhi, and displayed 
Its activities related to the following 
themes: Societal Missions—Water 
and Wasteland; Drugs for all In 
2000; High Science Capabilities; 
Success Stones and Science for 
Masses. The laboratones whose 
technologies were displayed In¬ 
clude: CSMCRI- Bhavnagar, NGRI 
and IICT-Hyderabad, RRL-Jammu, 
CFB-Delhl. NCL- Pune. NAL-Ban- 
galore. SERC-Madras. CMRS and 
CFRI-Dhanbad. CDRI and CIMAP- 
Lucknow. 

More than a lakh of people 
comprising students, young 
entrepreneurs and others visited 
the CSIR part of the fair. The ex¬ 
hibits on in vitro coaxing of bam¬ 
boo. rose oil extraction. JaJoba 
cultivation, mushroom culture and 
gugulipid evoked great interest 
among the visitors. A delegation 
comprtsing scientists and tech¬ 
nologists from the Scientific Re¬ 
search Organization. Italy, also 
visited the CSIR display and ex¬ 
pressed their interest in CSIR tech¬ 
nologies. 


TRAINING COURSES 


Training Programme on FRP 
Building Materials at CGCRI 

The first training programme on 
FRP Building Materials and Other 
FRP Components, under the 35 
Point Action Plan of CSIR. was held 
at the Central Glass & Ceramic 
Research Institute (CGCRI), Cal¬ 
cutta. during 27-30 August 1990. 
Dr B.K. Sarkar, Director. CGCRI, 
Inaugurated the programme. In his 
address, he highlighted the use of 
FRP in lowcost housing and build¬ 
ing materials. Describing the need 
of housing as one of the most 
pressing demands of the country In 
general, and for the economically 
weaker sections of the society In 
particular, he opined that lowcost 
alternative building materials like 
FRP are the possible solutions of 
the present acute housing prob¬ 
lem. He hoped that the successful 
implementation of the training 
programme and dissemination of 
Information to the entrepreneurs 
would help In employment genera¬ 
tion and a new awareness In the 
entrepreneurs. 


He said that the training in FRP 
building materials would be a con¬ 
tinuing process and the CtHnposlte 
Division of CGCRI would always be 
willing to render all possible assis¬ 
tance In setting up FRP units. 

Thirty-two trainees attended 
the trainJng programme. The raw 
material required for training, was 
suppUed by M/s CEATUd, Calcut¬ 
ta, M/s Bakelite Hylam Ltd. Cal¬ 
cutta and M/s Thermoplast, 
Calcutta. * 

Training Programme on 
Appropriate Technology for 
Rural Development through 
Coastal Aquaculture 

A two-week training programme on 
Appropriate Technology for Rural 
Development through Coastal 
Aquaculture was conducted at the 
Regional Centre of the National In¬ 
stitute of Oceanography, Cochin, 
between 16 and 29 August 1990. 
This was the first In the series of 
Training Programmes undertaken 
by the laboratory as part of the 
Government of India Action Plan 
for S&T Sector, being implemented 
by CSIR. 



A practical defiKwttratlon during Vinino piogrimiM on FRP bulking inilBftalt 
at CGCRI, Caieutia 
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Ten trainees (5 men and 5 
wom en, mduding three SC/ST) 
SSLC as minimum educa¬ 
tional quallfkatlons and a^e below 
30 years, were selected for the 
programme, from Pallipuram, a 
coastal village in Emakulam Dis¬ 
trict. The curriculum essentlaUy 
comprised theoretical and practi¬ 
cal studies In general biology, ecol¬ 
ogy, physiology of cultivable 
organisms, culture and manage¬ 
ment techniques of traditional and 
modem aquaculture farms with 
special emphasis on prawn cul¬ 
ture. Physico-chemical and biologi¬ 
cal environment of culture 
systems, formulation and prepara¬ 
tion of compounded diets, feeding, 
monitoring of growth, weeding and 
control of predators, harvesting 
and post-harvest technology were 
the topics dealt with in 19 lecture 
classes. 7 practical classes and 4 
field demonstrations. 

An Important feature of this 
programme was the l^ow-how im¬ 
parted to the trainees on the 
utilization of resources wasted in 
rural areas for want of awareness 
of their potential for aquaculture. 
The course was inaugurated by 
Shrl C.T. Sukumaran, IAS, Chair¬ 
man, MPEDA. Certificates were 
distributed to the trainees by Shrl 
K.R Rajan, IAS, District Collector, 
Emakulam. at the valedictory 
function. Dr V.N. 

Sankaranarayanan, Sclentlst-ln- 
Charge, NIO Regional Centre, 
presided. 

Dr U.K. Gopalan, Scientist, was 
the co-ordinator of the programme. 


DEPUTATION BRIEFS 

Dr D. Atehuta Rao 

Dr D. Atehuta Rao of the National 
Geophysical Research Institute, 
Hyderabad, was deputed to 
Australia from 12 to 27 September 
1990 to present an invited paper 
entitled 'Aeromagnetlc expression 
of dyke s«yaiin|^ In some parts of 
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India and their evolution in relation 
to structure and tectonics’ at the 
2nd International Dyke Conference 
held at Adelaide from 12 to 15 Sep¬ 
tember. He also chalr«l the session 
on ‘Crustal tectonics of Antarctica 
and India’. 

Dr Rao also participated in a 
workshop on ‘Processing and inter¬ 
pretation of magnetic surveys’ 
flown near the magnetic equator’ at 
Adelaide during 24-27 September. 
The discussions brought to focus 
the complexities in magnetic 
anomalies In areas (0 to 50®) of low 
magnetic inclinations and the need 
to process them using reduction to 
pole technique and the limitations 
of their utility in very low Inclina¬ 
tion areas. 

At the workshop. Dr Rao high¬ 
lighted the complexities In the 
anomalies of the surveys flown In 
India near low latitudes quoting 
examples from the Cuddapah 
Basin, Chltradurga, Kudermukh 
and South India aeromagnetlc 
maps. 


Shrl P.K. Ranjekar 

Shrl P.K. Ranjekar, National 
Chemical Laboratory (NCL), Pune, 
was deputed to Cornell University, 
New York, USA, during June- Sep¬ 
tember 1990 to get acquainted with 
the current concepts in plant gene 
structure and gene expression and 
to learn the latest working 
protocols In recombinant DNA 
technology. 

Shri A.K. Bhatla 

Shrl A.K. Bhatla. Regional Re¬ 
search Laboratory. Jammu, was 
deputed to Bulgaria during 27- 
August-1 October 1990 for ex¬ 
change of Information on dietetic 
food processing and post-harvest 
technolc^ies for temperate fruits. 
He visited the Canning Research 
Institute. Plovdiv and several fruit 
and vegetable processing In¬ 
dustrial units in Plovdiv. Yambol. 


Altos. Assenovgrad, Sofia and 
StamboUskl. 


I Honours Bl Awards I 


Prof. D.V.Slngh 

Prof. D.V. Singh. Director. Central 
Road Research Institute, New 
Delhi, has been awarded the Khos- 
la Research Prize (1990-91) under 
the Khosla Research Awards and 
Prizes Scheme of the University of 
Roorkee. for his outstanding paper 
entitled: Elastothermohydro- 
dynamlc Eflects In Elliptical Bear¬ 
ings. published In Wear. V, 118, 
1989. 

The award carries a cash prize 
of Rs 1,000 and a sliver medal. 


Dr A.C. Sarna, Shri Ravi 
Prakash and Shri H.H. Suthar 

The above scientists of the Central 
Road Research Institute, New 
Delhi, and Shrl V.G. Mulay, Ex. 
Superltendlng Engineer. PWD, 
Bombay, have been jointly 
awarded commendation certificate 
by the Indian Roads Congress. 
(IRC), for their paper entitled; 
Grade Separated Road Interchan¬ 
ges for An Urban Arterial System, 
published In Highway Research 
BuUetin, No. 37 (1989). of IRC. 


Prof. ILA. Thaker Award for 
IICB Scientists 

The paper entitled ‘A novel thick¬ 
ener for the textile printing from 
the leaves of Litsea polyantha, by 
N. Baneijl, K.K. Sarkarand R Bose 
of the Indian Institute of Chemical 
Biology (IICB). Calcutta, published 
in the Journal of the Institution of 
Chemists (India) [61: III May 1989, 
77-78), has been chosen for the 
Prof. KA. Thaker Award for 1989 
for being the best paper of the Jour¬ 
nal during 1989. 
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Dr S.N. Kak and Dr B.L. Haul 

Dr S.N. Kak and Dr B.L. Kaul of the 
Regional Research Laboratory 
(RRL), Jammu, have been jointly 
given the Dr Sadgopal Memorial 
Award for the year 1988 by the 
Essential Oil Association of India, 
for their paper entitled ‘Radiation 
Induced mutations in Mentha 
cttrata' published In Indian Per¬ 
fumer 3212) 1988. 

In the award-winning paper, 
the authors have reported their re¬ 
search work regarding application 
of X - and y - rays for the genetic 
improvement of Mentha species. 
Economically useful mutant clones 
of M.cttrata have been developed by 
employing this technique. 

Dr P. Pushpangadan 

In the General Body meeting of the 
International Society of Ethnoblol- 
ogy held at Kunmln (China) on 24 
October 1990. Dr P. Pushpan¬ 
gadan of RRL-Jammu. has been 
elected a member of the Board of 
Directors for a term of two years 
from November 1990. He was also 
elected Treasurer of the Society. 

Dr Pushpangadan has also 
been appointed Director ofTroplcal 
Botanical Garden and Research In¬ 
stitute. Palode. Trivandrum 
(Kerala). 

Shrl A.K. Shahl 

Shrl A.K. Shahl of RRL-Jammu. 
has been nominated Editor of Cur¬ 
rent Agriculture by the Indian 
Society of Salinity Research Scien¬ 
tists. for a period of three years. 


PATENTS FILED 


764/DEL/90; An electronic device 
for high speed peer to peer data 
communication. K.C.S. Murty. S.S. 
Salnl. R.S. Shekhawat. S.K. Dtxlt, 
T.R. Ranjan Sharma - Central 
Electronics Engineering Research 
Institute. Pllanl. 


836/DEL/90; A process for the 
production of short ceramic fibres 
of a-AlaOs aiid nitrides of 
aluminium and silicon. C.B. Raju. 
J. James and T.C. Rao - Regional 
Research Laboratory. Bhopal. 
837/DEL/90: An improved 
process for the preparation of 
1.2.3.4.5.6.7.12.12a-octahydropy 
razlno (2’.1':6,1) pyrldo (3.4-b) In¬ 
dole. K. Bhandarl. S.K. Chatteijee 
- Central Drug Research Institute. 
Lucknow. 

838/DEL/90: An Improved 
process for the production of steam 
by burning bagasse. H. Singh. S.M. 
Sharma. C.R. Prasad - Central 
Electronics Engineering Research 
Institute. Pllanl. 

839/DEL/90: An improved 
process for the preparation of cad¬ 
mium free silver base alloy for use 
as electrical contacts. P. Basak. 
S.C. Dev. R.K. Dubey and O.N. 
Mohanty - National Metallurgical 
Laboratory. Jamshedpur. 
840/DEL/90: Improvements in or 
relaUng to the process of produc¬ 
tion of tabular alumina. K. Ray and 
K. Gupta - National Metallurgical 
Laboratory. Jamshedpur. 
864/DEL/90; Improvements In or 
relating to electrocoating of epoxy 
ester resins on mild steel and 
aluminium. P. Jayakrlshnan and 
S. Guruvlah - Central 
Electrochemical Research In¬ 
stitute. Karalkudl. 

865/DEL/90; A process for the 
production of cyclohexanone 
oxime. J.S. Reddy. S. Sivasanker 
and P. Ratnasamy - National 
Chemical Laboratoiy. Pune. 

866/DEL/90: A process for the 
preparation of an amorphous 
sodium aluminium silicate powder 
useful as property enhancer In 
filled composition. D.B. Shukla. 
P.C.M. Oza. V.M. Sheth and V.P. 
Pandya - Central Salt & Marine 
Chemicals Research Institute. 
Bhavnagar. 

868/DEL/90: A process for the 


sjro ’ -is of oi-(RS)cyano p-sub- 
stltuied benzyl (i)-cls-2. 2- 
dlmethyl-3-(2.2-dlchlorovlnyl) 
cyclopropane carboxylates, new 
potent Insecticides belonging to 
synthetic pyrethrold group. G.H. 
Kulkaml. D.G. Panse and R.H. 
Nalk - National Chemical 
Laboratory. Pune. 

announcements 

International Symposium on 
Newer Trends In Essential 
Oils and Flavours 

The Regional Research Laboratory 
(RRL). Jammu. Is organizing an In¬ 
ternational Symposium on Newer 
Trends in Essential Oils and 
Flavours, at Jammu. The sym¬ 
posium, to be held during 21-23 
October 1991. will Include plenary 
lectures and coritrlbuted papers on 
the following topics, grouped In 
four areas; 

Chemistry: Development of 
new sources. Proper utilization of 
conventional sources. Modification 
of available organic constituents 
from plant sources, and Newer 
methods of analysis. 

Botany (including agriculture); 
Identification and exploitation of 
new plant sources. Improvement of 
existing materials and Modern 
techniques of cultivation. 

Biotechnology: Tissue culture 
of essential oil bearing plants. Fun¬ 
gal sources of essential oils, and 
Microbial transformation of ter¬ 
penoids. 

Chemical Technology. New 
techniques for the isolation and 
purification of essential oils and 
preparation of Isolates. 

The last date of registration for 
the symposium (p 31 January 
1991. Further details regarding the 
symposium can be had from: Dr 
K.L. Dhar. Organizing Secretary. 
ISNTEOF RRL-Jammu 180001. 
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Prime Minister presents Shanti Swarup Bhatnagar Prizes 

for 1989 



Shri Chandra Shekhar addressing the scientists 


Prime Minister Shri Chandra 
Shekhar, who Is also the President 
of CSIR, presented the Shanti 
Swarup Bhatnagar Prizes for 1989 
to ten scientists for their excellent 
contributions in science and tech¬ 
nology, at a function held in the 
National Physical Laboratory. New 
Delhi, on 10 January 1991. 

The award-winning scientists 
are: Prof. S.C. Lakhotia, Depart¬ 
ment of Zoology. Banaras Hindu 
University, Varanasi and Dr Manju 
Ray, Department of Pharmacy, 
Jadavpur University. Calcutta — 
Biological Sciences; Prof. S. 
Chandrasekaran, Department of 
Organic Chemistry. Indian In¬ 
stitute of Science. Bangalore and 
Prof. M.K. Chaudhuri, Department 
of Chemistry. North-Eastern Hill 
University, Shillong — Chemical 
Sciences; Dr P.C. Paridey, Space 
Applications Centre, Ahmedabad 
— Earth, Atmosphere. Ocean & 
Planetary Sciences; Dr Srlkumar 
Banerjce, Physical Metallurgy 
Division, Bhabha Atomic Research 
Centre, Bombay and Dr G. 
Venkateswara Rao, Structural En¬ 
gineering Group. VUcram Sarabhai 
Space Centre. Trivandrum — En¬ 
gineering Sciences; Prof. Gopal 
Prasad. Tata Institute of Fun¬ 
damental Research, Bombay — 
Mathematical Sciences; and Prof. 
M. Lakshmanan, Department of 
Physics, Bharathidasan Univer¬ 
sity. Tlruchlrapalll and Prof. N.V. 
Madhusudana. Raman Research 
Institute, Bangalore — Physical 
Sciences. No award was given In 
the field of Medical Sciences. 

Each awardee was presented 
with a cash prize of Rs 50,000, a 
citation and a memento. 

Addressing the distinguished 
gathering of scientists. Shri 
Chandra Shekhar said that the In¬ 
dian scientific community has 
done well despite the lack of proper 


facilities and infrastructure. 'The 
Nation is proud of you and you are 
the hope of the Nation". 

Referring to the Gulf crisis, he 
said that the SfltT developments 
can be constructive as well as 
destructive. But If these are used 
for destructive purposes, it Is be¬ 
cause of the ambitions of a few 
politicians. He called upon the 
scientists to use modem scientific 
developments for the service of the 
people. "But while Involving your¬ 
self in prestigious and competitive 
research, you must try not to Ig¬ 
nore the ground realities. And 
ground realities centre round 
poverty". "Poverty does not neces¬ 
sarily Imply Just money. India Is 
not poor in natural resources or in 
fertile soil or In manpower. It basi¬ 
cally lacks the s)mthesis of the 
human labour available and Its 
resources", the Prime Minister 
remarked., 

Underscoring the need for res¬ 
toring a sense of confidence and 
participation In the rural and tribal 
populace, Shri Chandra Shekhar 
said that though Punjab, Jammu 


& Kashmir and Assam are political 
problems, people from Tripura to 
Tamil Nadu, particularly rural and 
tribal, are apprehensive that th^r 
have been deprived of the benefits 
of development. The development 
has been lop-sided’ — the society 
has grown in such a manner that a 
large section of people has been 
neglected. This has created an at¬ 
mosphere of unrest and violence. 

"A country that was once a 
leader in philosophy, knowledge 
and science is today badly affected 
In terms of knowledge. Today, we 
have 65% illiteracy and by the turn 
of the century we will have 52% of 
the entire Illiterate population of 
the world. It Is a matter of shame 
and cocem", Shri Chandra Shek¬ 
har pointed out. He urged scien¬ 
tists to go Into the vast field of 
‘human laboratory* and work 
towards amelioration of Illiteracy, 
superstition and lack of medical 
and communication facilities. 

"On one handVe are launching 
satellites, on the other hand we 
lack an eflective communication 
network. An Aryabhata goes 
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around the world, but telephonic 
communication between South 
Delhi and Pusa Institute is a prob- 
* lem", he said in a lighter vein. 

Reiterating that science will not 
be allowed to sufler due to the 
resource crunch, the Prime Mini¬ 
ster remarked, "But If the benefits 
of scientific achievements do not 
cover all the people of the society 
then it is a failure of the democratic 
set-up". 

Earlier, in his welcome ad¬ 
dress, Dr A.P. Mltra, FRS, Director 
General. CSIR, said that of the 237 
recipients of the Bhatnagar prize 
since its inception'in 1958, only 
five have settled abroad and most 
of the others have helped in build¬ 
ing of institutions of excellence in 
their respective fields. The prize is 
given to scientists below 45, that is 
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Prof Gopal Prasad receiving the Bhatnagar 
Prize for Mathematical Sciences 

when they are at the peak of their 
research career, and recognition at 
this stage is bound to encourage 
them in their future accomplish¬ 
ments. He said that the prize which 
has come to be recognized as the 
Nobel Prize of India, has proved to 
be a major incentive for the 
country’s scientific community. 

The citations of the awardees 
were published in CSIR News, 
40(1990). 221. Accounts of the 
award-wlimlng works will be car¬ 
ried in the forthcoming issues of 
the CSIR newsletter. □ 



International Symposium on Optical 
& Radio Remote Sensing of the 
Atmospheric Environment 


An International Symposium on 
Optical & Radio Remote Sensing of 
the Atmospheric Environment was 
held at the National Physical 
Laboratory (NPL), New Delhi, 
during 24-26 October 1990; it 
marked the conclusion of the Prof. 
S.K. Mltra Birth Centenary 
Celebrations — Prof. Mltra was 
bom on 24 October 1890. The sym¬ 
posium was sponsored by INSA, 
CSIR. UGC, ISRO, DOD. IMD, IIA 
and NPL. 

Prof. M.G.K. Menon, the then 
Minister for State of Science and 
Technology, inaugurated the sym¬ 
posium. A special Issue of Indian 
Journal of Radio & Space Physics , 
dedicated to Prof. Mltra, was 
released by Prof. U.R. Rao during 
the Inaugural function. As many as 
217 papers were presented, which 
Included some 20 papers from 
foreign countries like UK, USA, 
FRG, Bulgaria, Peru, Sweden, 
USSR, China and Japan. From 
India, almost all (he institutions 
engaged in research in this field 
participated. These institutions are 
NPL, PRL, IIG, IIA, IITM, IMD. TIFR. 
IISc, HTs. RAC. AIR. and different 
research centres under ISRO. Min¬ 
istry of Defence and DOE. Apart 
from these, there was a sizeable 
participation from universities and 
colleges. It may be mentioned that 
the participation from the Institute 
of Radiophysics and Electronics, 
Calcutta University, Calcutta, 
which was the working place of 
Prof. Mltra, was perceptibly sig¬ 
nificant. Twelve young scienlsts 
were awarded the Prof. S.K. Mitra 
Symposium Fellowships to attend 
this international ^miposlum. 

Fifty-five papers were selected 
for oral presentation in 9 technical 
, sessions. Rest of the papers were 
included in two poster sessions. 


Closing remarks were made by Dr 
A.P. Mitra. FRS. Director General, 
CSIR, in the last session. The oral 
sessions dealt with the following 
topics: (1) Optical remote sensing 
of the atmospheric environment, 
(2) Radio remote sensing of the at¬ 
mospheric environment, (3) 
Radlometry. (4) MST radar, (5) 
Gravity waves and wave motions in 
lower atmosphere. (6) Atmospheric 
sclntlllatlon/satelllte beacon, (7) 
Ionospheric physlcs/magneto- 
sphere planetary atmosphere, and 
(8) Atmospheric chemistry and 
ozone. 

The first two sessions were on 
optical remote sensing of the at¬ 
mospheric environment. Presenta¬ 
tions Included description of the 
use of blstatlc CW argon ion Ildar 
(an acronym for light detection and 
ranging) system for the study of the 
nature of vertical mixing processes 
in the lower atmosphere during dif¬ 
ferent seasons at Pune. Various 
uses of Ildar like the study of at¬ 
mospheric waves in the strato¬ 
sphere and mesosphere. Raman 
lidar which uses wave length 
shifted scattered signals for the 
study of the atmospheric pol¬ 
lutants were also discussed. Ex¬ 
perimental set-up was described at 
length for the study of scintillation 
pattern for understanding the 
various phenomena connected 
with optical communications, 
alongwith the measurement tech¬ 
niques for scintillation variations 
and preliminary results of a 
detailed programme involving a 
methodology for correcting satellite 
received radiances for atmospheric 
effects using ground based meas¬ 
urements of aerosol properties and 
reflected radiances. 

The second session covered 
radio remote sensing of the almos- 
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Prol M G.K Menon inaugurating the International Symposium on Optical & Radio Remote Sens¬ 
ing of the Atmospheric Environment 


pherlc environment. Subjects dis¬ 
cussed included utilization of the 
Indian domesllt satellite INSAT-IB 
data and data collected by other 
satellites for weather predictions 
like the use of INSAT derived data 
on lower level winds during the 
onset of summer monsoon, the 
analysis of the observation through 
INSAT-IB during different phases 
of evolution of Bay of Bengal 
cyclone in May 1990. technitpjes 
developed for making sounding 
data retrieval from satellite 
measured radiance which provides 
an important tool to get upper air 
Information from vast oceanic 
areas required to monitor and 
track the prominent weather sys¬ 
tems like tropical storms and In¬ 
dian summer monsoon. Different 
techniques were also explained for 
extracting the appropriate 
parameters automatically from 
grey scale digital vertical Incidence, 
oblique Incidence and back scatter 
lonogram for providing online 
input of current sounding data into 
the Ionospheric prediction scheme. 

The third session was on 
Radlomelry. Presentations were 
made, on the application of 
microwave radlometry in the earth 
resources and atmospheric re¬ 
search: ground based radlometry 
for monitoring the temporal varia¬ 
tions of water vapour, other 
dynamics and atmospheric ac¬ 
tivities; and space borne 
microwave for remote sensing for 
terrestrial applications. Detailed 
studies on various remote sensing 
satellites launched by different 
countries Including India during 
1960-1981, the significant 
developments In this field during 
90s and microwave radiometer 
techniques as adopted by NPL for 
communication purposes, 
presented during this session, 
were very interesting. It was also 
disclosed that efforts were being 
made for making a fully automatic 
microwave imaging system having 
the capability of remote sensing for 


mapping strategic field locations 
under nijght cover. 

The realization that It Is pos¬ 
sible to explore the entire middle 
atmosphere by means of high 
power VHF radar has led to the 
concept of an MST radar. In the 
fourth session, various aspects of 
MST radar, like the electronic beam 
steering scheme proposed to be 
adopted for the currently installed 
Indian MST radar, techniques and 
system hardware and software, 
and Its potential for studies on 
middle atmospheric dynamics 
were discussed at length. 

The fifth and ninth sessions 
were poster sessions, displaying 
about 70 and 69 papers, respec¬ 
tively. dealing with almost all 
aspects of optical and radio remote 
sensing of the atmosphere. 

The sixth session dealt with 
gravity waves and wave motion In 
the lower atmosphere. The papers 
presented an appreciation of the 
use of VHF, UHF radars in the field 
of atmospheric research. The 
electromagnetic observations in 
the form of atmospherics as 
recorded over Calcutta together 
with the synoptic situations and 
radar pictures in association with 
the sea-thunderstorm over Bay of 
Bengal, were also presented. 


The seventh session was on 
ionospheric scintillation satellite 
beacon. Presentations were made 
on measurement of the vertical as 
well as east-west drift of the 
equatorial ionospheric Ir¬ 
regularities by the spaced receiver 
method at Calcutta during solar 
maximum phase 1989-90. Com¬ 
bination of theoretical and numeri¬ 
cal simulation methods with the 
support from data from lonoson- 
des, HF Doppler, VHF backscatter 
radars and rocket and satellite ob¬ 
servations were discussed for the 
understanding of the F-reglon 
plasma Irregularities. 

The eighth session was devoted 
to Ionospheric physlcs/magneto- 
sphere/planetary atmosphere. The 
papers presented various advance¬ 
ments made in the study of the 
upper atmosphere, especially with 
the advent of space age with satel¬ 
lite and rocket capability. Among 
the topics discussed were the ex¬ 
perimental arrangements In the 
study and analysis of the upper 
atmosphere results and the reports 
of the study of the behaviour of 
positive Ion composition under 
normal and artificially heated con¬ 
ditions in a model ionosphere, and 
the ter-dlumal oscillations on the 
wind in the meters-zone using the 
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data on the dilTuslon of meteor 
trails. 

H The tenth session was on at¬ 
mospheric chemistry and ozone. 
The papers presented mostly con¬ 
centrated on global climate and 
study of the minor constituents of 
the atmosphere. Discussions were 
held on the analysis of the data of 
solar UV-B radiation measure¬ 
ments done during Antarctic ex¬ 
peditions. 

In his closing remarks, Dr A.P. 
Mltra summed up the symposium 
proceedings outlining future direc¬ 
tion of research In the relevant 
topics. He also released the Issue of 
Vayu Mandal dedicated to Prof. 
S.K. Mltra. 

A book containing the extended 
abstracts of all the papers 
presented In the symposium was 
brought out and distributed to the 
delegates. □ 

Second National 
Conference<on 
Electrochemicals 

The Second National Conference 
on Electrochemicals, organized by 
the Society for Advancement of 
Electrochemical Science and Tech¬ 
nology (SAEST), in collaboration 
with the Central Electrochemical 
Research Institute (CECRI), 
Karalkudl, was held at the Indian 
Institute of Technology (IIT), Bom¬ 
bay, during 26-28 October 1990. 

Welcoming the participants. 
Prof. K. I. Vasu, President, SAEST 
and former Director, CECRI, 
referred to the various activities of 
SAEST. He also mentioned about 
the lacuna in power sector and 
suggested that electrochemical In¬ 
dustry being power Intensive, 
should resort to night shifts and 
strive to get uninterrupted power 
^supply at least during night. 

Prof. S.K. Rangarajan, Direc¬ 
tor, CECRI, inaugurated the con¬ 
ference. In his address he 
remarked that the rise or fall of a 
nation is related to the technologi¬ 


cal advancement it makes. He said 
that whUe the developed countries 
like USA spend 5-9% of GNP on 
S&T, India spends Just 0.9% of 
GNP. Even Korea spends 1.8% of 
Its GNP on science & technology. 
He also focused attention on the 
need to carry out research In the 
frontier and emerging areas. 

Prof. A.P. Kudchadker. Deputy 
Director, IIT, Bombay, while releas¬ 
ing the souvenir brought out on the 
occasion, mentioned that three 
departments of his institute, viz. 
Chemistry, Chemical Engineering 
and Metallurgy, are currently 
doing research in electrochemistry. 

Prof. K.S.V. Santhanam, Chair¬ 
man of SAESTs, Bombay Chapter, 
gave the felicitation address In 
which he quoted extensive statisti¬ 
cal data on various electrochemical 
products, and stressed on the im¬ 
portance of the subject. 

Prof. N.S. Rengaswamy, 
Secretary, SAEST, while proposing 
the vote of thanks, dealt with the 
future programme of the society 
with regard to strengthening of the 
local chapter activities, forthcom¬ 
ing conferences, associateshlp ex¬ 
amination, etc. 

The conference was attended 
by about 80 delegates representing 
Industry, academic and R&D in¬ 
stitutions: 50 research papers were 
presented in four technical ses¬ 
sions. 

Technical Sessions 

The session on technological 
aspects began with an Invited lec¬ 
ture by Prof. C.K. Mltal of the 
Chemical Engineering Department 
of IIT, Bombay. He dealt with the 
modern concepts in designing 
electrochemical reactors for 
production of chemicals. This was 
followed by presentation of ten con¬ 
tributory papers highlighting the 
recent trends in cell design and 
pilot plant studies for inorganic 
and organic electrochemicals. 
Some Interesting case studies were 
also presented. Shn P.M. Jadhav, 


M/s Excel Industries Ltd, Bombay, 
spoke on white phosphorous tech¬ 
nology. This session was chaired by 
Dr K.C. Naraslmham, Head, 
Electrochemical Division, CECRI. 

Prof. R.A. Mlsra, Banaras 
Hindu University, Varanasi, In his 
lecture brought out the importance 
of the use of superoxide generated 
in situ in electrochemical reactions 
for transformation of various use¬ 
ful organic compounds. 

The session on Inorganic 
Chemicals began with an invited 
lecture by Dr K.C. Naraslmham. He 
highlighted the opportunities for 
Inorganic electrochemical produc¬ 
tion. This session had ten con¬ 
tributory papers on the subject: 
inorganic electrochemical produc¬ 
tion strategies. The session was 
chaired by Prof. M. Sharon, 
Chemistry Department of IIT, Bom¬ 
bay. 

The session on Chlor- 
alkall/SpecIallty Chemicals com¬ 
menced with an invited talk by Shrl 
S.Krlshnamurthy, CECRI, who 
gave a detailed presentation on the 
recent advances made at CECRI in 
Membrane Cell technology. The 
session had papers on modelling 
studies, materials consideration in 
chlor-alkall industry and Ha 
production. This session was 
chaired by Prof. C.K. Mltal, Chemi¬ 
cal Engineering Department of IIT, 
Bombay. 

Prof. M.M.Taqul Khan. Direc¬ 
tor, CSMCRI, Bhavnagar. while 
giving a plenary lecture unfolded 
the exciting opportunities existing 
In the Photocatalysis with special 
emphasis on the use of semicon¬ 
ductor partlculatc-^ystems. 

The session on Organic Chemi¬ 
cals began with an invited lecture 
by Dr V. Krlshnan, CECRI. who 
stressed the prospects of carbon 
electrochemistry for organic 
chemical production. Prof. K.S.V. 
Santhanam, TIFR-Bombay, In the 
next Invited lecture, highlighted 
the manoeuverabillty of 
electropolymerization for achieving 


30 JANUARY te91 


17 



superior conducting polymers as 
futuristic materials. This session 
had eleven contributory papers 
highlighting the recent strategies 
In organic electrosynthesis. TThls 
session was chaired by Prof. 
V.G.Guijar. Chemical Engineering 
Department, HT. Bombay. 

Panel Diacusaion 

Panel discussion was held on the 
various problems facing the 
electrochemical Industry. Prof. K.l. 
Vasu chaired the panel meeting 
and suggested the following issues 
for discussion: (a) R&D for energy 
conservation, (b) Industrial polity 
(export/Import of chemicals, excise 
duty, sales lax exemption. taiilT 
i^le, uninterrupted power supply), 
(c) Areas needing government sup¬ 
port. (d) Interface between R&D 
and academic institutions, (e) In¬ 
terface between research and In¬ 
dustry. and (1) Smooth and efficient 
transfer of technologies. 

Dr K. Balakrlshnan, Deputy 
Director. CECRI, read out the view 
points received from the National 
Rayon Corporation Ltd. Thane. 

Prof. Taqul Khan emphasized 
on energy auditing. He suggested 
that R&D efforts should be focused 
towards development of 
membranes for effluent treatment, 
substitute membrane for Nafion, 
fluorlnated type membrane, etc. 

Dr Balakrlshna Tejam referred 
to pollution control as a major 
problem and opined that solvent 
extraction technique is the 
preferred route for ultrapure 
chemicals. 

Shrl T. Sushil Kumar Rajan, 
Chemplasta, Mettur Dam, felt that 
there is utmost need to develop 
Indigenous Ion exchange resin for 
mercury removal and hardness 
removal In sodium chloride brine. 
Electrochemical reduction of COa 
was also mentioned. He also 
pointed out that chlorine is slowly 
losing its potential and now 
fluorine generation is gaining 
ground. 


Prof. K.S.V.Santhanam of 
TIFR, Bombay referred to recovery 
of scarce metals and recovery of 
organic materials from waste 
through electrochemical route. Ac¬ 
cording to him. Ion sensors and 
molecular sensors have futuristic 
application. 

Prof. C.K. Mltal, HT. Bombay, 
suggested that Incentives should 
be given to industries when they 
switch over to pollution-free 
processes. 

Dr K.C. Narasimham, CECRI, 
mentioned that CECRI had earlier 
organized at Karalkudl a brain 
storming session where many Is¬ 
sues were discussed In depth. He 
advocated the use of sodium 
chlorate for bleaching In view of the 
fact that chlorate production Is 
greater than Its demand. 

Dr V. Krishnan. CECRI. 
pointed out that electrochemically 
modified electrodes and 
electrochemical modification of 
biomass have great potential. 

Dr K. Balakrlshnan. CECRI, 
Karalkudl, suggested: (a) Forma¬ 
tion of a consortium for funding 
electrochemical research, (b) 
Taking up of inter-Institutional col¬ 
laborative projects and (c) Holding 
of an advanced summer course In 
electrochemical science and en- 

Indo-VSSR Collaborative Project 

Trans Indian Ocean 

Under the Indo-USSR collaborative 
project, Trans Indian Ocean 
Geotraverse Studies’, marine 
geophysical and geological Inves¬ 
tigations covering 600-800 km 
wide area between the Mascarene 
Plateau and northwest Australian 
continental margin were carried 
out jointly by scientists from the 
National Institute of Oceano¬ 
graphy. Goa. India and the 
Southern Production Association 
for Marine Geological Operations. 
Gelendzhlk, USSR, during 1988- 
90. on board Soviet research ves¬ 
sels. 


glneering. 

Prof. K.l. Vasu, while summing 
up the session, stated that 
electrochemistry Is slowly emerg¬ 
ing as a separate discipline. He 
called for greater encourage¬ 
ment/incentive for retrofitting of 
membrane cell technology. He 
desired a total ban on import of 
TSIA/DSA since the country has 
Indigenous technologies. Similarly, 
there Is no need to Import total 
membrane cell technology Includ¬ 
ing cells/components, etc. Import 
of membranes alone can be made 
duty free, he added. 

Valedictory Function 

The valedictory function was ad¬ 
dressed by Dr K. Balakrlshnan, 
Vice-President, SAEST; Prof B. 
Nag, Director, IIT, Bombay; Prof. 
K.S.V. Santhaham and Prof. Vasu. 

Prof. Vasu In his presidential 
remarks, stressed on the need for 
evolving energy saving tech¬ 
nologies. He also said that the prin¬ 
ciples of scaling up should be 
better understood by computer 
simulation and modelling. 

Dr S.N. Malhotra, Secretaiy, 
SAEST Bombay Chapter, proposed 
a vote of thanks. 


Geotraverse Studies 

The various major structural 
and tectonic units covered Include: 
the Indian Ocean sediment covered 
basins (Central Indian Ocean, 
Wharton, Gascoyne and Argo 
basins), aselsmlc ridges (Mas¬ 
carene Ridge and Ninetyeast 
Ridge). Central Indian Ocean Ridge, 
and the northwestern part of the 
Exmouth Plateau near Australian 
continental margin. The data have 
been studied jolr^fy by the Indian 
and Soviet scientists at NIO and 
Gelendzhlk. 

Bathymetric, geomorphologlc, 
total magnetic intensity and gravity 
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anomaly, isopachs of sediments The Mascarene Plateau con- compression and upthrust acous- 
and structure and tectonic maps of slstlng of relict continental crust is tic basement blocks and overlying 
the areas have been prepared. The overlain by the Mesozoic-Early sediments in the Central Indian 
studies reveal the nature, age and Paleocene volcanlcs and sedl- Ocean Basin and adjacent to the 
structure of the basement and ments, 2-4 km thick and Early Ninety degree east ridge were Iden- 
sediments and mineral potential of Cenozolc, about 2 km thick car- tlfled. The continental crust of the 
theimlts. bonate sediments. The oldest. Exmouth Plateau and Joey Rise Is 

Mesozoic (magnetic chrons Mil- overlain by Paleozoic, Jurassic, 
A major transform fault named M14, 135-141 Ma age) oceanic Middle Cretaceous (about 3-6 km 
as Zhivago transform, offsetting crust of the Aigo Basin is overlain thick) and Cenozolc (about 2 km 
the Central Indian Ridge, and by 0.8-1km thick (maximum) sedl- thick) sediments, 
various other transform faults have ments of early Cretaceous- FeiTo-manganesecrustof2cm 
been Identified for the first time. Cenozolc period. Linear magnetic thickness, occurs on some of the 
Tlie transform fault forms a major anomaly. MIO (130 Ma In age) at isometric blocks close to the trans- 
structural boundary for varied the western maigln of the Exmouth form faults, 
morphological and structural units Plateau, an Abandoned Ridge Axis The thick carbonate sediment 
of the ndge system, which are dlf- (about 95 Ma in age) trending covered basins are the promising 
ferent In Its north and south northeast in the central part of the hydrocarbon prospect areas of the 
regions. Wharton Basin, and widespread deep seas. □ 



Map shows study area (hatched), tasins. ridges, and plateaus (selected) in Indian Ocean 
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Prof P, V Sane presenting a resume of the R&D progress of NBRI during the past one year 


NBRI celebrates Its 
Annual Day 

The National Botanical Research 
Institute (NBRI), Lucknow, 
celebrated Its annual day on 25 
October 1990. Prof. C.V. Sub- 
ramanian, former Director. Centre 
of Advanced Studies In Botany, 
Madras University, and a former 
Jawaharlal Nehru Fellow, presided 
over the function as Chief Guest. 

Welcoming the distinguished 
guests. Prof. P.V. Sane, Director, 
NBRI, presented a brief resume of 
the progress report of his institute 
and the RAD work carried out In 
the past one year. Dr Sane reported 
that among the ornamental plants, 
two new chrysanthemum varieties, 
namely ’Haldl Ghati' and ’Maghl’ 
and an outstanding gladiolus 
hybrid ’Neelofar’, were evolved, 
named and released: a new white 
bracted cultlvar of Bougainvillea, 
’Hawain Beauty’, having grey green 
and pale-yellow variegated leaves, 
was also evolved. A mutant of 
double bracted Bougainvillea cul¬ 
tlvar, ’Los banos Beauty’, having 
variegated leaves, similar to D x 
buttlana ’Scarlet Queen 
Variegated’ was established in cul¬ 
ture and multiplied by axillary bud 
proliferation. 

In multllocatlonal trials, opium 
variety ’NBRI-3’ continued to be the 
best performer for the region. 
Several mutants of Nostoc mus 
comm, resistant to ammonium 
analogues, ethylenediamlne and 
methylamlne, were Isolated and 
characterized with respect to am¬ 
monium transport and properties 
of glutamine synthetase enzyme. A 
procedure was devised to Isolate 
chloroplast DNA in poplars. The 
approximate molecular weight of 
poplar chloroplast DNA was char¬ 
acterized to be around 140 Kbp. 
Vlrazole (ribavirin) and certain 
dyestuffs, like acridine orange and 
ethidium bromide, were found ef¬ 
fective for virus elimination and 


production of virus-free plantlets in 
vUro in Solanum melongena. An 
aquatic plant. CeraiophyUum 
d^nersum, was found to be a 
potential candidate for abatement 
of Cr pollution as it accumulates 
high concentration of Cr (to the 
extent of 268 pg/g dry wt) and can 
withstand Cr pollution up to 0.1 
ppm, which is higher than the 
highest recommended limit of 0.05 
ppm. Somatic embryos, I.e. 
protoconns of Vanda hybrid were 
encapsulated to form synthetic 
seeds which, after being stored in 
a refrigerator for more than 2 
months, germinated cent per cent 
in vitro in nutrient agar. The ap¬ 
plication of urea-rock phosphate 
and urea-gypsum at 150 kgN/ha 
and neem cake at 100 kg/ha gave 
optimal (10.04 tonnes/ha) yield of 
acceptable quality leaves in betel- 
vine cv. ’Desawaii’. 

The NBRI scientists inves¬ 
tigated 32 research projects during 
the year and published 74 research 
papers in national and internation¬ 
al journals and presented 66 
others at various symposia, semi¬ 
nars and conferences. 'Twenty- 
three popular science/semi- 
technical articles were also pub¬ 
lished. 

On this occasion, a set of three 
new publications of the Institute. 


namely Legurninosae—Imporlani 
Source of Gums and Resins, 
Enumeraiion of Legumes in India . 
and NBRI armual report for 1988- 
89, were released by the Chief 
Guest. 

Prof. C.V. Subramanian, in his 
address eulogized the R&D work 
being carried out at the institute. 
The function ended with a vote of 
thanks proposed by Dr B.P. Singh, 
Scientist, NBRI. 

The Institute also organized a 
’Hindi Divas’ and an exhibition of 
scientific literature, published in 
Hindi, which were largely attended. 

Dr N.K. Notanl. INSA Senior 
Scientist of the Bhabha Atomic Re¬ 
search Centre, Bombay, could not 
be present on this occasion to 
deliver the Xth Silver Jubilee Lec¬ 
ture on ‘Genetic Transformation of 
Plants’: the lecture will be delivered 
at some other appropriate time. □ 


Portable Optical 
Methanometer 

The Central Sclenflflc Instruments 
Organisation. Chandigarh and the 
Central Mining Research Station, 
Dhanbad, have jointly designed 
and developed a portable optical 
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methanometer for quick on-the- 
spot measurement of methane per¬ 
centage (range 0.10% in steps of 
0.02%) in coal mines and other 
industries. 

The Instrument is based on the 
principle of difference of refractive 
indices of methane-air mixture and 
dry air, employing the phenomena 
of Interference of light. The inter¬ 
ference fringes consisting of two 
black lines are produced as in 
Jamin's parallel plate inter¬ 
ferometer and these can be viewed 
through an eye-piece on a well il¬ 
luminated scale. Only one dry cell 
of 1.5V Is used In the instrument 
to operate the two bulbs through 
microswitches. 

The optical system comprises a 
lamp housing, optically plane 
parallel beam-splitting glass plate, 
lenses and slit, prism, zero adjust¬ 
ing prism, objective lens, micros¬ 
cale and the eye-piece. The gas flow 
system consists of reagent tube, 
gas chambers {gas cells) and anti- 
diffusion colled tube and an 
aspirator bulb at the outlet; the 



Portable methanometer designed and 
developed by CSIO. Chandjgarh and CMRS, 
Dhanbad 


eye-piece, inlet and outlet with the 
aspirator bulb projecting outside 
the leather case of the instrument. 
Aspiration of rubber bulb removes 
previous sample and draws the 
new gas sample from the sur¬ 
rounding atmosphere for test. 

When the methane-air mixture 
Is introduced In the gas chamber 
by operating the rubber aspirator, 
fringe patterns are shifted. The 
shift in black lines is due to the 
path difference Introduced be¬ 
tween the two interfering beams 
produced, and is directly propor¬ 
tional to the methane percentage 
present in the methane-air mix¬ 
ture. This shift can be read on the 
calibrated scale. The readings are 
Independent of the voltage of the 
battery used and can be retained 
for sometime in the instrument for 
rechecking and records. 

The following are the Important 
features of the instrument: Ab¬ 
solutely safe in explosive atmos¬ 
phere; Precise and consistently 
accurate measurement even after 
long use; Percentage Is quickly 
determined by viewing well il¬ 
luminated scale; Requires only a 
few seconds to cdhiplete a meas¬ 
urement; Requires no special skill 
or training to operate; Measure¬ 
ment is Independent of the var 3 ring 
voltage of the battery used; Can be 
used as standard Instrument to 
calibrate other methanomeiers: 
Reading can be Retained for some 
time to record; No combustion of 
gas by hot wire; Maintenance cost 
is practically negligible, and Com¬ 
pletely Indigenous, handy, com¬ 
pact and durable. 

The Instrument has the ap¬ 
proval of the Directorate General of 
Mines Safety, Dhanbad. for use In 
underground coal mines. 

The instrument can be pur¬ 
chased from: The Director. Central 
Mining Research Station, Barwa 
Road. Dhanbad 826tX)l. 


PROGRESS REPORTS 

CGCRI Annual Report: 

1988-89 

The Central Glass & Ceramic Re¬ 
search Institute (CGCRI), Calcutta, 
pursued during 1988-89, R & D 
projects under the following four 
interdisciplinary thrust areas: (1) 
Optical Materials, (2) Engineering 
Ceramics. (3) Electronic Ceramics 
and (4) Lowcost/Alternative Build¬ 
ing Materials. Priority was ac¬ 
corded to technology utilization 
activities. Thirteen processes were 
released to a total of twenty-one 
parties for commercial exploita¬ 
tion; five projects/sub-projects 
were completed: four processes 
were referred to NRDC for commer¬ 
cial exploitation and two processes 
involving three parties went into 
production. Patent applications 
were filed in respect of four proces¬ 
ses. A sum of Rs 11.238 million was 
received by way of actual receipts 
and external cash flow through 
sponsored projects and other sour¬ 
ces of income. 

The institute, in collaboration 
with CMRS and CSIO, successfully 
Installed an optical fibre com¬ 
munication system using 225 m of 
Duplex optical fibre cable for sur¬ 
face to underground audio- trans¬ 
mission link (telephone) in Malkera 
Colliery (TISCO), situated about 30 
km away from Dhanbad. The 
standard low-loss optic fibre (mul¬ 
timode graded index variety having 
50 pm core/125 pm clad) was in¬ 
digenously developed at CGCRI for 
the first time from precursor glass 
preform, the technology of produc¬ 
tion for which was also developed 
earlier at CGCRI. The fibres were 
coated with acrylate resin and then 
jacketed with jelly filling. The jack¬ 
eted fibres were cabled by the Hin- 
dusthan Cables Ltd. Because of the 
immunity of the waveguide to 
electromagnetic Interference, the 
optical system does not suffer from 
the noise, unlike the conventional 
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metal conductor cable system. 

High performance refractories 
were developed utilizing beach 
sand sllllmanlte. a byproduct of 
mineral processing by Indian Rare 
Earths Ltd. The process was 
patented and assigned to two 
firms. One firm has already com¬ 
mercialized the process and has 
supplied 300 tonnes of high 
alumina bricks to Vlsakhapatnam 
Steel Plant. The other firm was ex¬ 
pected to be In production soon. 
The properties of the bricks are 
superior to IS specifications and 
the cost of production is lower than 
the price of the Imported com¬ 
parable product. 

Low-moisture castables were 
developed and the patented 
process was assigned to seven par¬ 
ties. Three of them have already 
gone into production and supplied 
a few hundred tonnes of the 
product to the Bhilai Steel Plant, 
and other industries. The achieve¬ 
ment Is of special significance in 
view of the fact that two leading 
refractory producers had imported 
foreign technology for making such 
prodiicts. 

High density synthetic mulllte 
and mulllte corundum high 
alumina aggregates were developed 
and released to two parlies. The 
capital Investment required is low 
and equipment is available In- 
dgenously. Energy consumption is 
less and the cost of production and 
quality are Internationally com¬ 
petitive. 

A model Ceramic Centre for 
Rural Development (CCRD) was set 
up In Bankura, a backward district 
of West Bengal. In collaboration 
with the state government under a 
programme sponsored by the 
Council for Advancement of 
People’s Action In Rural Technol¬ 
ogy (CAPART). The Centre, fully 
equipped with necessary In¬ 
frastructure Including LT^i kilns, 
equipment and machinery and 
having CGCRI trained local ar¬ 
tisans, has been handed over to the 


ZUla Parlshad and Is fully opera¬ 
tional. A status report with respect 
to the rural potters of Taldangra 
Panchayat Samitl and a know-how 
document relating to the technol¬ 
ogy package adopted at CCRD were 
prepared. 

Under the CSIR thrust area 
project. 'Lowcost/alternative 
building materials', the Institute 
developed lowcost hollow clay 
blocks having 4-10 times higher 
strength than the traditional 
bricks. These blocks, produced 
with additions of two major waste 
materials, viz. cinder ash and fly 
ash were used In the construction 
of experimental structures and 
tested as per IS requirements and 
found suitable for use as building 
materials. Composition, firing 
temperature and schedule, ex¬ 
trusion and drying methods were 
standardized for optimizing the 
properties and cost of the hollow 
clay blocks. It was estimated that 
lowcost houses may be con¬ 
structed at a cost of Rs 600 to Rs 
700 per sq. metre utUlzIng these 
materials. The process has been 
released to NRDC for commer¬ 
cialization. Attempts, were being 
made to further Improve the 
properties and to modify the com¬ 
position suitably for incorporating 
a variety of other Industrial wastes. 
Development of various alternative 
building components for roof and 
wall, fibre reinforced building 
materials, etc- Is envisaged. 

The sol-gel route was success¬ 
fully employed for producing antl- 
reflectlve coatings on radiation 
shielding window (RSW) glass 
blocks as well as near neutral opti¬ 
cal coatings on glass for antiglare 
applications. Two patent applica¬ 
tions were filed in respect of the 
latter coatmg which cuts off UV 
wavelengths substantially and In 
two-layer design, cuts off y- 
wavelengths. 

Wavelength selective reflectors 
for specific applications e.g. In 
laser devices, interference mirrors. 


etc. and anti-reflectlve coatings 
(single multilayer) in the visible 
and near IR regions were also 
developed. The technology Is rela¬ 
tively Inexpensive as It does not 
involve costly equipment. It also 
affords a far more convenient 
method for coating of large and 
heavy glass blocks compared to 
traditional methods. 

Basic studies were carried out 
on bulk superconducting ceramics 
prepared In powder fohn for ob¬ 
taining an In-depth understanding 
of the high temperature supercon¬ 
ducting mechanism. 

In order to gain an Insight into 
the material properties of the su¬ 
perconducting Bl-Sr-Ca-Cu-0 sys¬ 
tem, two sets of samples were 
prepared, with a nomlnal composl- 
tlon of Bli Sri Cai Cu 2 Ox contain¬ 
ing either bolh-the hlgh-Tc (110 K) 
and low-T (80 K) phases or only the 
low-Tc phase. The X-ray dllTractlon 
patterns of both sets of samples 
were similar and could be Indexed 
by assuming an orthorhombic lat¬ 
tice with a = 5.384 A. b = 26.951 A 
and c = 30.608 A (or a pseudo- 
tetragonal subshell with 
a=b=5.384 A and c = 30.608 A). The 
magnetoresistance of the mixed 
phase samples, which was negli¬ 
gible above 120 K. started to in¬ 
crease below 116 K and exhibited 
a maximum at about 103 K. In 
addition, the magnetoresistance 
showed a sharp Increase at 
temperatures below about 85 K, 
which was also seen in samples 
containing the low-Tc phase only. 
From the experimental data. dHc 
/dT was estimated at 1.98 kOe/K. 
The thermoelectric power was 
found to be positive, 19 pV/K at 
300 K. Indicating conduction 
through holes. The hole concentra¬ 
tion was found to be equal to 0.165 
per Culon, as calculated from the 
thermoelectric data. This is In good 
agreement with the reported value 
of 0.15. as obtained by titration 
and thermogravlmetric techni¬ 
ques. 
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In the mixed phase, high Tc 
superconductor Bli Sri Cai Cua 
Ox, the Doppler broadened posi¬ 
tion annihilation llneshape 
parameter was studied as a func¬ 
tion of temperature. Anomalies 
were detected around the two tran¬ 
sition temperatures determined by 
resistance and magnetization 
measurements which provided In¬ 
direct support for an electronic 
mechanism for superconductivity 
In this system. 

The feasibility of fabricating the 
1-2-3 superconductor wires and 
tapes by electrophoretic deposition 
of the superconductor powders on 
silver wires and foils was success¬ 
fully demonstrated. The method is 
much simpler than the other tech¬ 
niques commonly employed in this 
respect. The cross-sectional con¬ 
figuration of the wires produced by 
this technique was different to that 
obtained by the wire drawing tech¬ 
nique. The wires remained flexible 
even after sintering. Electrical 
resistivity and susceptibility meas¬ 
urements Indicated the Tc of the 
fabricated wires to be around 90 K. 
A patent application was filed in 
respect of this process. 

A specific heat-treatment 
schedule was identified for Improv¬ 
ing the current density of bismuth- 
based superconductors. 

High purity ultraflne barium 
tltanate (BaTlOs) powder Is a basic 
raw material for multilayer ceramic 
capacitor (MLC), PTC thermistor 
and several other electronic 
ceramic components. Convention¬ 
al methods are not suitable for 
preparation of BaTiOa of the re¬ 
quired level of purity and fineness. 
High purity ultraflne BaTlOa pow¬ 
der was prepared at CGCRI by oxa¬ 
late precipitation technique on 
bench scale (250 g/batch) using 
titanium tetrachloride and barium 
chloride as the primary raw 
materials. The powder thus 
prepared had surface area In the 
range of 2.5 m*/g and narrow par¬ 
ticle size distribution between 0.25 


and- 0.50/m. Chemical analysis 
showed Sl02 -0.04% and AJ 2 O 3 - 
0.10%. Process parameters were 
optimized for obtaining a maxi¬ 
mum yield of 95%. Efforts were 
being made for upscaling the 
process. 

Bismuth oxide was successful¬ 
ly used In the paste to bring down 
the use of ruthenium dioxide by 
50%. The electrical characteristics 
were improved and reflrlng effect 
was minimized. 

The paste compositions were 
standardized for resistors with 
resistivity of 1 kohm/square with 
tolerable temperature coelflclent of 
resistivity. 

The pilot plant for optical glass 
Is a national facility available at the 
Institute. It Is the only one of Its 
kind In the country for developing, 
upscaling and producing newer 
tj^es of optical glasses In addition 
to production of some special types 
to meet the needs of Defence, Space 
and of the optical instrument In¬ 
dustry. During the year, optical 
glass valued at about Jto 1.6 million 
was sold to various organizations. 

During the year, forty-five 
papers were published; forty-four 
papers/reports were communi¬ 
cated/accepted or were in press for 
publication and forty-two papers 
were presented at semlnars/sym- 
posla/conferences. 

Motion and Wave 
Attenuation Charac¬ 
teristics of a Tethered 
Float System 

Shrl P Vethamony while working at 
the National Institute of Oceanog- 
raphy{NIO), Goa. Investigated the 
Motion and Wave Attenuation 
Characteristics of a Tethered Float 
System. The main objectives of the 
study were; (1) to evaluate float 
displacement for various wave 
heights, wave periods, water 
depths, depths of submergence 
and float sizes, (2) to estimate the 
wave attenuation performance of 


the system for various” combina¬ 
tions of depth, wave and structural 
parameters and (3) to predtet float 
array size (number of rows of floats) 
required for the desired level of 
wave attenuation. A physical model 
of the tethered float system was 
developed and experiments were 
conducted in the wave flume at HT, 
Bombay. Wave attenuation of the 
order of 70-80% was obtained. The 
system, when placed In proper 
position. Is expected to attenuate a 
considerable portion of the wave 
energy and control a major portion 
of the sediment from entering Into 
the Inlet. Further, the performance 
of the system was studied theoreti¬ 
cally using potential flow theory. 
Equation of motion In linear form 
for one degree of freedom (surge) 
was developed to derive float dis¬ 
placement. As the drag produced 
during the rapid oscillation of the 
float is the major contributor for 
wave energy attenuation, 
linearized drag force was empirical¬ 
ly added with the hydrodynamic 
damping force In the equation of 
motion. 

The natural and resonant 
periods of the tethered float were 
computed from the hydrodynamic 
coefficients. The results were found 
to be well within the limits of wave 
periods considered. The system be¬ 
haved just like an Inverted simple 
pendulum. As float velocity was 
found to be far greater than the 
fluid particle velocity, relative 
velocity Instead of particle velocity 
had to be considered for drag force 
estimation for floating bodies. The 
results showed that If the float size 
is large compared to wave length, 
float velocity can approach the 
fluid particle velocity and In such 
cases drag force may be Ignored, 
which woyld then become a diffrac¬ 
tion problem. A relationship was 
established between wave force 
and damping coefficient. The float 
displacement was found to In¬ 
crease with increase in wave period 
and wave height and decrease with 


30 JANUARY 1991 


23 



Increase In float size and depth of 
submergence. The theoretical 
model showed that float array size 
Increases with Increase In float size 
and depth of submergence, and 
decreases with Increase in wave 
period. No variation was noticed In 
float array size with respect to 
water depth. Depth of submer¬ 
gence Is an Important parameter to 
be considered in site locations with 
larger tidal variations. Theoretical 
and experimental results agreed 
with each other closely. 

Based on these results, apply¬ 
ing laws of similarity, a field model 
tethered float breakwater was 
designed for Tamil Nadu Coast to 
Inhibit the growth of sand bars at 
the mouths of tidal inlets. Tethered 
float system can also be used (1) as 
a temporary protection to coastal 
as well as offshore activities while 
construction works, drilling works 
or salvage operations are In 
progress and (2) to control coastal 
erosion. As the performance of the 
system Is Independent of water 
depth It can be used for deep water 
application as well. 

Shrl Vethamony worked under 
the guidance of Dr J.S. Sastty, 
Deputy Director, NIO, Goa and Dr 
S. Naraslmhan, formerly Professor 
at the Department of Civil En¬ 
gineering, IIT, Bombay, and was 
awarded Ph.D. degree by HT, Bom¬ 
bay for his thesis based on these 
studies. □ 

[ 

Advanced Course on 

Analysis and Design of 
Transmission Line Towers 

An advanced course on ’Analysis 
and Design of Transmission Line 
Towers’ was conducted during 10- 
14 September 1990, at the Struc¬ 
tural Engineering Research Centre 
(SERC), Madras. The course was 
attended by 35 participants In 
managerial/senior engineer cadres 
from government, public and 


private sector organizations in¬ 
cluding state electricity b.oards. 
NTPC and Tata consulting en¬ 
gineers. The aim of the course was 
to present recent trends in 
analysis, design, and testing In 
transmission line towers, with spe¬ 
cial emphasis on the software 
packages such as INTOWER, 
TANDS and KASTLE (expert sys¬ 
tem) developed at SERC. Also, the 
participants were taken to the 
Tower Testing and Research Sta¬ 
tion, Tiruculam and were shown a 
prototype test on a 400 kV tower. 
The success of the course can be 
seen from 26 different requests 
received for the various software 
packages demonstrated during the 
course. 

j AMVOLINCEMENTS 

Special iMue of 
Indian Joturaal of Fibre ft 
Textile Reaearch 

Recent Advances in 
Man-Made Fibres 

The March 1991 ls.sue of the Indian 
Journal of Fibre & Textile Research 
is being brought out as a special 
issue on ‘Recent Advances In Man- 
Made Fibres’. 

Guest edited by Prof. V.B. 
Gupta of IIT-Delhi. the special 
issue will contain invited papers 
from internationally known ex¬ 
perts. Among the authors are Prof. 
J.W.S. Hearle, Dr R. Huisman, Dr 
H.M. Heuvel, DrT. Manabe. Dr AS. 
Abhlraman, DrSalish Kumar, Prof. 
V.B. Gupta. Dr K.V. Datye, Prof. 
A.K. Sengupta. Prof. Pushpa Bajaj, 
Prof. N.V. Bhat. Dr B.N. Ban- 
dyopadhyay. Prof, A.K. Mukheijee. 
Prof. V.K. Kothari and Prof. B.L. 
Deopura. 

The topics covered include: Un¬ 
solved problems In the science of 
nylon & polyester fibres; Advances 
in high performance and other 
man-made’ fibres; Fibres from 


Or A.P. Mitra awarded 
INSA C.V. Raman Medal 
‘ for 1991 

Dr A.P. Mitra. FRS, Director 
General. CSIR. has been 
awarded the Indian National 
Science Academy’s C.V. 
Raman Medal for 1991. 

Dr B.K. Bachliawat«awarded 
INSA Shanti Swamp 
Bhatnagar Medal 

Dr B.K. Bachhawat. former 
Director of Indian Institute of 
Chemical Biology, Calcutta, 
and at present Head of the 
Department of Biochemistry, 
University of Delhi (South 
Campus), has been awarded 
the INSA Shanti Swarup 
Bhatnagar Medal for 1991. 


polymer blends; Crystals: their na¬ 
ture A influence on fibre proper¬ 
ties; Ceramic fibre precursors; 
Science & technology of man-made 
fibres; the Indian R fit D scenario. 
Utilization of polyester waste; 
Recycling processes and products 
In nylon-6 fibre Industry; Melt flow 
behaviour of polylethylene tereph- 
thalate); High-speed spinning of 
PET yams; Nylon-6 tyre yams; and 
Air-Jet texturing. The contents of 
the special issue (price Rs 60, £16, 
$30) are bound to be of Immense 
use to the researchers,tech¬ 
nologists.managers and in¬ 
dustrialists and would serve as a 
valuable reference. 

Orders accompanied by bank 
drafts/cheques drawn In favour of 
Publications fit Information Direc¬ 
torate. New Delfil, may be sent to 
the Senior Sales fit Distribution Of¬ 
ficer, PID, Hillside Road, New Delhi 
110012 . 
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Prime Minister dedicates ITRC Silver Jubilee Block 
to the Nation and releases the Institute’s 
Technologies for Safe Drinking Water 

The Silver Jubilee Function of the water quality assessment and the that the water analysis kit, mobile 


Industrial Toxicology Research 
Centre (ITRC), Lucknow, con¬ 
cluded on 14 December 1990. On 
this occasion. Shrl Chandra Shek¬ 
har. Prime Minister of India and 
President of CSIR, dedicated the 
Silver Jubilee block of ITRC to (he 
service of the nation and also In¬ 
augurated the exhibition: 25 Years 
of Service of ITRC to the Nation. In 
the exhibition, ITRC depicted its 
chronological development. The 
Prime Minister also released two 
technologies developed by ITRC, 
viz. Amrlt Kumbh and Bact-O-Kill, 
for providing safe drinking water In 
rural and urban areas. Shrl 
Mulayam Singh Yadav, Chief Min¬ 
ister. U.P.. presided over the func¬ 
tion, During his visit to the 
exhibition. Shrl Chandra Shekhar 
showed keen Interest In the tech¬ 
nologies developed by ITRC for the 


lowcost devices developed for 
providing safe drinking water. 

Shrl Chandra Shekhar in his 
address remarked that the nation 
Is proud of Its scientists as they are 
the hope for India's bright future. 
Extending his whole-hearted sup¬ 
port to the scientists and tech¬ 
nologists working for the country, 
the Prime Minister stressed on the 
need for greater S&T Inputs In 
tackling the basic problems of the 
rural areas. He said that our 
problems are numerous and 
resources are limited. Therefore, 
our scientists have to come up with 
appropriate solutions to the 
specific problems of the country. 

Commending the achieve¬ 
ments of ITRC. Shrl Chandra Shek¬ 
har said that out of the eight lakh 
villages In the country, only 1.5 
lakh have potable water. He hoped 


laboratory van and the devices for 
providing pure drinking water 
developed by ITRC. would help 
solve outstanding problems of 
potable water in the country. 

Speaking on the occaiSlon, Shri 
Mulayarn Singh Yadav, said that 
the country is proud of its scientists 
who have riiade outstanding con¬ 
tributions to speed up the process 
of growth and development. Stat¬ 
ing that ITRC has played a remark¬ 
able role In this regard. Shrl Yadav 
emphasized the need for develop¬ 
ing more of such technologies 
which would help the rural poor. 

Dr A.P. Mltra, FRS, Director 
General, CSIR, In his address high¬ 
lighted the activities of the CSIR 
laboratories. He said that despite 
the limited resources the scientists 
and other staff in these Institutions 
are doing their best. However. Dr 



Shri Chandra Shekhar addressing thh gathenng at ITRC 



Mitra said, scientific institutions in 
Jndla are facing the problem of at- 
|actlng young and highly qualiAed 
lentists for which something has 
fbe done. The country has built 
up requisite infrastructure for 
science and technology and the 
take-off stage has been attained. 
This is high time to put right inputs 
into the system for full utilization 
of the infrastructure, the CSIR 
Director General remarked. He 
congratulated the ITRC Director 
and the staff for their achieve¬ 
ments. 

Earlier, in his welcome ad¬ 
dress, Prof. P.K. Ray, Director, 
ITRC, highlighted the contribu¬ 
tions made by his laboratory. He 

• said that ITRC had extended sup¬ 
port for successful implementation 
of Safe Drinking Water Programme, 
Ganga Action Plan and Yamuna 
and Hoogly Rivers’ Biomonitoring 
Programmes of the Government of 
India on one hand, and had carried 
out major tasks during Bhopal dis¬ 
aster, Shrlram Mill Gas release, 
and many others, on the other. He 
said that ITRC was making con¬ 
certed efforts to find scientific solu¬ 
tions to outstanding problems of 
the country, and the institute in 
the recent past had laid emphasis 

' on rural health programme, A large 
number of studies had been con¬ 
ducted on the health of rural 
workers, and on the monitoring of 
food adulterants in rural areas of 
the country. Several lowcost tech¬ 
nologies developed by ITRC are 
aimed at solving rural health 
problems. For example, a portable 
water analysis kil was developed 
for safety evaluation of drlnldng 
water in rural areas. This technol¬ 
ogy has since been transferred to 
five manufacturers for its commer¬ 
cialization in different parts of 
country. A mobile water analysis 
laboratory run by solar power and 
capable of covering hundreds of 

' kilometres in a day, was developed 

* to cany out water safety analysis 
and to propagate the mass aware¬ 


ness programme. The Department 
of Rural Development has 
procured about 20 such 
laboratories for using in 20 states, 
for water mission activities. Its 
technology package has also been 
transferred for commercialization. 
He also made a mention of the two 
new,lowcost technologies released 
by the Prime Minister, viz. ‘Amrlt 
Kumbh' and ‘Bact-O-Klll’ to provide 
bacteria-free drinking water to 
rural and urban population of the 
country. 

Dr Ray further mentioned that 
extensive work was going on in 
ITRC to develop a solar-powered 
community drinking water disin¬ 
fection system for rural India, and 
an on-line water disinfection s)rs- 
tem for urban areas. A solar- 
powered, mobile cold chain 
laboratory under the large-scale 
immunization and vaccination 
programme was also being 
developed at ITRC. 

In the basic sciences area also, 
the ITRC Director said, the In¬ 
stitute during the past four con¬ 
secutive years had shown a sharp 
ascending trend in its research 
publications, and its impact sur¬ 
passed that of many others. Many 


Padma Shii to 
Dr A.V. Rama Rao> 
Dr S.K. Joshi and 
Dr R^ Maahelkar 

Dr A.V. Rama Rao. Director. 
Indian Institute of Chemical 
Technology, Hyderabad: Dr 
S.K. Joshi, Director. National 
Physical Laboratory. New 
Delhi; and Dr RA. Mashelkar. 
Director. National Chemicai 
Laboratoiy, Pune, have been 
chosen for the Presidential 
honour Padma Shrl, on the 
occasion of Republic Day 
1991. 


of ITRC’s basic research findings 
published in more than 1000 pub¬ 
lications during the past years had 
received international acclaim. The 
research publications of ITRC 
during the last five years were 
equal to those published during 
the previous 20 years. Dr Ray 
added. □ 
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Development of Carbon-Carbon 
Composites at NPL 


Carbon-carbon composites are the 
top ranking ceramic composites for 
high temperature applications. In 
non-oxldizlng environment, these 
composites can withstand tem¬ 
peratures of the order of 3000°C. 
known to be the highest tempera¬ 
ture that any material can 
withstand. Not only this, the 
strength of these composites does 
not decrease at such high tempera¬ 
tures. Therefore, these composites 
are the only materials which can be 
used at such high temperatures 
where other materials like metals, 
and ceramics like alumina, silicon 
carbide and PSZ Zlrconla. fall. The 
other advantageous charac¬ 
teristics of these composites In¬ 
clude; light weight (four times 
lighter than steel), high specific 
heat (three to four times that of 
copper), and low coefficient of ther¬ 
mal expansion (one twentieth of 
steel). 

Ablative properties of these 
composites are excellent. Not only 
they exlilblt low ablation, the reces¬ 
sion and erosion of these com¬ 
posites at high temperatures and 
high velocities are predictable and 


controllable. Because of these 
characteristics, these composites 
have been in continuous use In 
aerospace and military applica¬ 
tions such as reentry nose tip, heat 
shield, rocket nozzle throat and 
exit cone. 

The inherent excellent wear 
rate of carbon-carbon composites 
makes them useful for another 
area of application, namely aircraft 
brake pads requiring a high coeffi¬ 
cient of friction. This material 
provides smooth friction over the 
braking period. Their stopping 
power Is four times that of metal 
brakes, which increases the safety 
In landing. Iri weight, they offer a 
weight saving of about 400 kg over 
those of steel brakes per pair of 
brakes. 

Also, these composites are of 
prime importance for the develop¬ 
ment of reentry vehicles like UZA 
and hyper-plane. 

The technology for making 
carbon-carbon composites Is quite 
complex and different from that for 
pofymer composites. In fact, It Is 
not a ‘technology’ but a ‘technology 
package’ consisting of many impor¬ 


tant sub^stems like carbon fibre 
preforms, suitable carbon matrb^. 
precursor, suitable processing 
technology and development of 
ceramic coatings for protection of 
these composites against possible 
oxidation at high temperatures. 
This technology has been 
developed by a few countries like 
USA. Japan, France. Germany and 
UK and is limited to these countries 
only. 

In view of the Importance of 
these composites, the Carbon 
Fibres and Composites Group* at 
the National Physical Laboratory 
(NPL). New Delhi, took up the task 
of developing the technology In¬ 
digenously. The group has carried 
out extensive systematic basic as 
well as applied work for each of 
these subsystems to develop a 
complete package of Indigenous 
carbon/carbon composites tech¬ 
nology. 

To conceive carbon/carbon 
composites for advanced applica¬ 
tions, it is Imperative to have carb¬ 
on fibre woven preform with carbon 
fibres running in desired predeter¬ 
mined directions. The technology 
of carbon fibre weaving is again a 
guarded secret. NPL has developed 
a technology for manual weaving of 
3- directionally woven carbon fibre 
preform. 

The other important aspect of 
carbon-carbon technology is to 
have a suitable matrix precursor 
having high carbon yield and 
suitable flow characteristics In 
order to Impregnate the material 
right Into the smallest pores In the 
preform. This not only shortens the 
processing cycle of carbon-carbon 
composites but also results In com¬ 
posites with high density and su¬ 
perior properties. NPL, through 


•The group comprising Dr O.P. Bohl, Dr 
L.M. Manocha, DrO. D^Ua. DrT.L. Dhaml 
and Dr R.K. Aggarwal have been awarded 
CSIR Technology Prize (1989) In the field of 
Material Technology, for developing high 
density carbon-carbon composites (CS/R 
IVews. 40(1990).221|. 



3-D carbon fibre preform developed at NPL 
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Carbon-cart»n composite nose-tip 


^ extensive R&D efforts, has 
developed technolo^ for develop¬ 
ment of two kinds of coal tar 
pitches, preforming pitch and Im¬ 
pregnating pitch. The pitches spe¬ 
cially developed for carbon-carbon 
composites can also be used for 
other hlgh-performancf carbon 
products. 

The quality of carbon-carbon 
composites depends, to a great ex¬ 
tent. on the processing conditions. 
Thorough studies have been made 
on the effect of processing condi¬ 
tions. such as Impregnating pres¬ 
sure. temperature and coking 
conditions, on the ultimate proper¬ 
ties, specially the density of the 
composites, because It Is the den¬ 
sity which decides the ablative be¬ 
haviour of the material. To make 
hlgh-denslty carbon-carbon com¬ 
posites, having density of the order 
of 1.9g/cc, high pressure impreg¬ 
nation/carbonization (HIP) techni¬ 
que involving pressures of the 
order of 10,000 bars or so, is used. 
This is quite complicated and cost¬ 
ly; moreover such high pressure 
autoclaves are not available in 
India. At NPL. a novel technology of 
Intermediate graphitizatlon has 
been evolved wherein high density 
of the order of 1.8-1.9 g/cc has 
been achieved by processing even 
at moderate pressure of 30 bars. 


These composites were charac¬ 
terized for mechanical and thermal 
properties both at NPL and at 
DRDL-Hyderabad and found to be 
satisfactory. A scaled down nose tip 
was made with the carbon-carbon 
composites developed at NPL. This 
was tested at DRDL-Hyderabad 
using L exhaust test and was found 
satisfactory. 

For the use of carbon-carbon 
composites at temperatures above 
500°C in the oxidizing atmosphere, 
a protective coating has to be ap¬ 
plied to them. NPL has developed 
protective coatings against oxida¬ 
tion of carbon-carbon composites 
based on borates, phosphates, SlC, 
etc. The weight loss of carbon-carb¬ 
on composites In oxidizing atmos¬ 
phere was reduced from 25% to 3% 
at 1500°C. □ 


Pollution Abatement 
from Lime Kilns 

Lime is an important building 
material as well as a raw material 
for many other industries. A major 
portion of lime is produced in cot¬ 
tage/small scale sector. Limestone 
is burnt in conventional kilns 
which are of poor thermal efficien¬ 
cy, and use low grade steam coal 


which contains ash and volatiles tn 
the range of 40-55%, causing lot of 
air pollution. The industry con¬ 
sumes about 1.3 million tonnes of 
this coal annually. Apart from 
kilns, other operations such as 
hydration, milling and packing 
also add to pollution in the area. 
Concentration of several lime kilns 
and other allied units in a small 
area Increases the overall pollution 
Impact of these units. 

A survey of one of the produc¬ 
tion centres (Dehra Dun) was un¬ 
dertaken by the Central Building 
Research Institute (CBRI). 
Roorkee. At one location, about 60 
units were working round the 
clock, calcining over 400 tonnes of 
limestone, hydrating and milling 
80 tonnes of lime per day In a small 
area of 70 acres. These units 
produced huge clouds of smoke 
over the entire area, causing Incon¬ 
venience to the workers and the 
Inhabitants living around. 

Emissions from two vertical 
shaft kilns, KVIC type and CBRI 
type, were studied at Dehra Dun 
and Paonta Sahib, respectively. 
The various parameters studied 
are dust. SO 2 , H 2 S, NOx and 
hydrocarbons. The study revealed 
that while the levels of acidic gases 
in flue gases were within the emis¬ 
sion levels laid down by the Central 
Pollution Control Board, the levels 
of dust and hydrocarbons were 
higher and hence needed to be con¬ 
trolled. The particle size analysis of 
dust samples showed that 82 to 
96% of It was higher than lOp In 
size. 

Ambient air quality In the 
vicinity of lime kilns In Respina bed 
of Dehra Dun was monitored. 
Seven air quality monitoring sta¬ 
tions were set up In the area, and 
the average ground level con¬ 
centration of various pollutants 
was measured. 

Based on the studies carried 
out on some existing lime kilns, 
suspended particulate and the 
tarry organic matter were identified 
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to be the major pollutants from the 
coal-flred vertical shaft kilns. The 
averajif* SPM and the hydrocarbon 
fraction were of the order of 1000 
mg/nin^ and 750 mg/nm^ respec¬ 
tively. About 90% of the particle 
size was found to be less than 10 p. 
The quantity of flue gas for the 10 
tonnes/day capacity mixed-feed 
lime kiln varied from 2000 to 2500 
mg/nm^ and the average exhaust 
gas temperature at the top of the 
kiln was found to be around 150°C. 

Pollution Abatement System 

Keeping In view the above observa¬ 
tions a pollution abatement system 
was evolved Incorporating the fea¬ 
tures of Inertial separation and 
water scrabblng. It consists of a 
contactor stage followed by 
centrifugal separator. In the first 
stage, a water spray Is Impinged 


Into the gas stream. Thereafter the 
effluent stream is passed through 
a cyclone where more water is 
sprayed. The deposited dust par¬ 
ticles conglomerate along the Inner 
wall of the separator and being 
heavy tend to settle down. The 
gases are passed through a packed 
bed demister for entrainment of 
water and tarry matter. The gases 
are then released to the atmos¬ 
phere by an I.D. fan through a 
chimney. 

'fhc pollution control system 
has been fabricated and installed 
at the lime kiln of M/s Himalaya 
Chemicals, Paonta Sahib (HP) —a 
licensee of the CBRl Improved 
design lime kilns. Feed back 
studies to monitor the performance 
of the system are In progress. 
Preliminary experlrnents have 
shown encouraging results. 


Pollution control 
device at a lime kiln 



This work is a part of the CSIR 
Thrust Area Project on Lowcost/Al- 
temative Building Materials and 
Components — Environmental 
Considerations, and was carried 
out In collaboration with the Na¬ 
tional Environmental Engineering 
Research Institute, Nagpur. □ 


Alternative Heat 
Insulating Treatment 
for Roofs 


The investigations made at the 
Central Building Research In¬ 
stitute (CBRI), Roorkee, have 
shown that In place of heavy lime- 
concrete and mud-phuska clay tile, 
and white washing treatment, a 
light-weight concrete (600-800 
kg/m^) of cement and a lowcost 
product like sintered fly ash, 
cinder, or bloated clay aggregate 
can be employed In the ratio 1:5 
(thickness, 2.5 cm), together with 
surface treatment with white 
coloured glazed china tile pieces. 
Light-weight materials reduce ap¬ 
preciably dead load on roof while 
other drawbacks are taken care of 
by china tiles. These tiles do not¬ 
allow absorption of dust particles, 
and accumulation of dust could be 
cleaned by brushing without af¬ 
fecting Its glossy surface. During 
rains, the tile surface gets cleaned 
automatically. In this way, tile 
pieces maintain continuous reflec¬ 
tive character. The CBRI studies 
have shown that with properly em¬ 
bedded tile pieces on 10 cm RCC 
roof, temperature of the roof, cell¬ 
ing and Indoor air could be reduced 
up to 16, 12.5 and 3°C. respective¬ 
ly. Further studies have shown 
that application of 0.4 cm thick 
broken glazed tile pieces on RCC 
rotbfs could reduce the ceiling 
temperature up to 12.5® C, This 
surface treatment could veiy well 
compete with the conventional 
treatments. 
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Heat insulation treatment of a root using China tile pieces, roof under treatment (top) 

and the treated roof 


Employment of the tile pieces of 
3cm^ and above demands certain 
precautions so that the treatment 
forms an Integral part of roof con¬ 
struction. In order to avoid ac¬ 
cumulation of water on roofs which 
causes erosion of mortar at Joints, 
roof should be provided with 
proper gradient as per Indian 
Standards and high quality ce¬ 
ment: sand (1:3) mortar. The mor¬ 
tar layer of 0.4 cm Is laid after 
mixing in it 10% aquaproof water¬ 
proofing solution. Finally, a rock 
type glossy white roof surface Is 
obtained. 

Preliminary trials were carried 
out on 25 roof panels and also on 
a roof (4x3m^) of a room. Besides 
this, application of these Ules on 
2.5cm light weight (800 kg/m^) 
polymer concrete was carried out 
successfully on about a 100 m^ 
roof surface area of a newly con¬ 
structed house. Studies on the ap¬ 
plication of these tile pieces is in 


progress at a 300 m^ roof surface 
area of another building In 
Roorkee. 

The treatment Is quite cheap; 
the total cost, including that of tile 
pieces, cement, sand, and labour 
works out to Rs 50/m^. U 

Stowing without Sand 
Pump at Surakachar 
Colliery of SECL 

The Stowing Research Team of the 
Central Mining Research Station 
(CMRS), Dhanbad, took up a study 
on stowing without booster pumps 
at Surakachar Colliery of SECL. In 
this colliery, the hydraulic stowing 
system had been designed by Rus¬ 
sian experts in early sixties for 
working a moderately thick seam 
by longwall method of mining In 
conjunction with stowing. Since 
the workings are shallow (<120m) 


two booster sand pumps of Rus¬ 
sian design, each driven 160kW 
motor, were fitted in a 250 mm 
dlam. range for stowing in eastern 
side longwall panels. With the ad¬ 
vance of the working panels and 
lengthening of the pipe ranges, the 
stowing elftciency, even with the 
booster pumps, had gone down 
considerably, adversely aflectlng 
the rate and cost of production, so 
much so that. It took nearly four to 
six shifts to complete one cycle of 
stowing in the panels at a water to 
sand ratio going even up to 7:1 
during hydraulic stowing. Owing to 
large water consumption, the un¬ 
derground sumps were always full, 
causing frequent stoppage of stow¬ 
ing operation and excessive energy 
cost In pumping back stowing 
water. Wear and tear of pump im¬ 
pellers was another recurring cost 
as they had to be changed twice a 
month. 

Based on results of frictional 
loss data generated during the 
course of Investigations by CMRS 
stowing research team and the cor¬ 
relation equations developed for 
flow of Indian river sand, the ef¬ 
ficacy of hydra ullc'stowlng without 
booster sand pumps was assessed. 
Trials were made after eliminating 
booster sand pumps. It was pos¬ 
sible to stow at a rate of 250 ton- 
nes/h with a water/sand ratio of 
4:1, without the pumps both on the 
eastern and western side panels. 

The mine management was 
planning to install a bore-hole 
stowing plant for working remote 
panels near the boundary on the 
western side. Based on the CMRS 
correlation equation developed ear¬ 
lier. It was found possible to carry 
out stowing In these remote panels 
using the existing plant under 
gravity with a combination of 250 
mm dlam. main range and 200 mm 
dlam. HOP pipe at the face. This 
will cause further saving In capital 
cost. U 

« « * « 
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Methane Emission 
Study at 

Amlabad Colliery 

The Amlabad colliery of BCCL 
In Jharia coalileld is one of the 
most gassy mines in India. A work¬ 
ing group comprising oillcials from 
DGMS. BCCL. CMPDIL and the 
Central Mining Research Station 
(CMRS), Dhanbad, has been look¬ 
ing after the short-term and long 
term measures Including 
feasibility/necessity of degasiflca- 
tion for control of the gas in the 
mine. At the Instance of General 
Manager. Amlabad Project Area 
and as part of the work being car¬ 
ried out by the group. CMRS un¬ 
dertook investigations on methane 
emission in XV seam of the mine. 

Qualitative and quantitative 
assessment of the mine air in (he 
XV seam deplllaring district indi¬ 
cated a methane emission rate of 
31.4 m^/tonne of the coal 
produced. Ventilation system of 
the mine was found to exhaust 
10.03 m^ of methane per minute of 
which 3.38 m^/ min, was the con¬ 
tribution from the deplllaring dis¬ 
trict. 

Percentage of methane in the 
general body air was found to vary 
from 0.12 to 0.24. Air samples col¬ 
lected from 1.5m deep boreholes 
showed high percentage of 
methane ranging from 16.0to 57.6. 
A significant rise in methane per¬ 
centage was found to have taken 
place with time in most of the 
boreholes. 

Investigation on a planned 
stoppage of the main mechanical 
ventilator for Ih revealed appreci¬ 
able build up of methane to the 
extent of 1.3% in the working dis¬ 
trict and a time period of about one 
and a half hours was required to 
dilute the build-up of the gas to the 
earlier original condition. 

The investigations revealed 
that the high rate of relative emis¬ 
sion of 31.4 m^/tonne is due to 


present low production of 155 ton- 
nes/day. No significant accumula¬ 
tion of methane was observed 
anywhere in the working district. 
However, in the event of any ac¬ 
cidental stoppage of the main 
mechanical ventilator, requisite 
precautionary measures were 
recommended to clear off the ac¬ 
cumulated gas prior to resumption 
of work. 


Aerospace structures are complex 
in nature and are subjected to com¬ 
plex loading conditions. As such, 
simple closed form solutions can¬ 
not be obtained for these struc¬ 
tures and numerical methods have 
to be resorted to find the solutions. 
One such most powerful numerical 
method is the Finite Element 
Method. Dr Rao has been working 
in this field for the last 20years and 
has made significant contributions 
both In the element development 
and application areas. His main 
field of research has been con¬ 
cerned with the eigenvalue 
problems connected with free 
vibrations, static stability and 
dynamic stability. He has also con¬ 
tributed to the field of stress 
analysis, through development of 
new elements. Eventhough his 
main thrust of research has been 
on the finite element method, he 
has also been working on con¬ 
tinuum methods for predicting the 
behaviour of structural elements 
like beams and columns with em¬ 
phasis on both geometric and 
material nonlinearities. 

Bounds for Eigenvalues 

Initially. Dr Rao worked for 
developing simple, efficient and ac¬ 
curate numerical methods in con¬ 
junction with the finite element 


A stu(fy on the coal bed reser¬ 
voir behaviour (e.g. determination 
of gas emission space, sorption 
characteristics of the coal and in 
seam permeability and porosity) 
has been recommended for plan¬ 
ning of length, diameter and in¬ 
clination of the degasification 
boreholes for effective control of the 
gas in the mine. □ 


method to provide upper and lower 
bounds for elgenv^ues like fre¬ 
quencies, critical loads of struc¬ 
tural elements. This formed the 
main topic of his Ph.D. thesis. In 
the absence of exact solutions for 
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many practical problems, these 
bounds are useful to predict the 
eigenvalues quite accurately. 

Inverse Form of Ramberg-Os- 
good Formula 

Dr Rao proposed in his Ph.D. 
thesis, an Inverse form of Ramberg- 


‘Or G.V. Rao of the Vlkram Sarebhai Spaee 
Centre. Trivandrum, has been awarded the 
1989 Shanti Swarup BRatnagar Prize In 
Engineering Sciences (along with Dr S. 
Bancijcc, of the Bhabha Atomic Research 
Centie, Bombay) iCSIR News. 40(]99(»,221 
& 41(1991), 14). 


Finite Element Method for Analysis 
of Structures 

Dr G.V. Rao’a Bhatnagar Ptixe-wlnning Work* 
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Osgood formula for the stress- 
strain curve which can be effectlve- 
^used in evaluating the stiffness 
Ij^tnces for the elasto-plastic 
analysis of structural elements 1^ 
the finite element method. This for¬ 
mula has been widely used by 
other researchers in their further 
study. The formula can be directly 
and effectively used la the finite 
element (displacement formula¬ 
tions) method. 

Development of New Finite 
Element 

During the Initial phase of his 
work at Vlkram Sarabhai Space 
Centre (VSSC), Trivandrum. Dr 
Rao developed new finite elements 
for application in the analysis of 
rocket structures like motor 
casings. Interstages, etc. To name 
a few: (a) High precision plate bend¬ 
ing and stiffener elements, (b) High 
precision shell of revolution ele¬ 
ment and (c) Cylindrical and coni¬ 
cal shell finite elements. All these 
elements have capabilities for per¬ 
forming stress, free vibration and 
stability analysis. 

Structural Optimization 

During his stay at the NASA 
Langley Research Centre, he 
worked on the optimization (mini¬ 
mum weight design) of heated 
structures subjected to thermal 
loading with temperatures and 
stress constraints. He developed 
for the first time, the optimality 
criterion (which was very popular 
for mechanical loads at that time) 
for the aforementioned problem. 
The optimality criterion approach 
Is highly efficient, computer time- 
wise. 

Based on his experience at the 
NASA Langley Research Centre, he 
developed new algorithms for the 
optimization of structures with 
constraints on displacements, 
stresses, frequencies, critical loads 
and temperatures. He developed 
new concepts like tapered or higher 
order elements, with hew definition 


of design variables, in the op¬ 
timality criterion approach. Also, 
he extended the method to include 
the nonlinear structural be¬ 
haviour. 

FEAST 

Dr Rao’s most important con¬ 
tribution for the structural en¬ 
gineering community In the 
country Is the development of a 
general purpose program for struc¬ 
tural analysis. FEAST (Finite Ele¬ 
ment Analysis of STructures). He 
successfully led a team of struc¬ 
tural engineers to develop this 
package which is the first of Its 
kind developed In India. It has been 
Implemented In the computer sys¬ 
tems at VSSC-Trivandrum. DRDL- 
Hyderabad and RDSO- Lucknow. 
Outside agencies like DCPL have 
used this package to solve their 
structural engineering problems. 
The technology has been trans¬ 
ferred to CMC Ltd. for marketing. 

Nonlinear Analysis 

Dr Rao has developed for the 
first time a simple, direct finite ele¬ 
ment formulation for studying the 
nonlinear vibrations of structural 
elements. The results obtained In 
this study have been used by many 
researchers to validate their for¬ 
mulations developed later. 

He has also developed a similar 
formulation, for the post- buckling 
analysis of structural elements 
using the finite element method. 

The formulations developed are 
land-mark finite element formula¬ 
tions and have been cited quite 
ofteri by many researchers. The 
vast amount of numerical results 
produced will be directly useful for 
structural design engineers. 

Continuum Formulations 

Dr Rao has developed a general 
nonlinear formulation for the 
bending, vibration and stability 
analysis of beams/columns con 
sidering geometric and material 
nonlinearities with variable 


geometric properties along the 
length. Both conservative and non¬ 
conservative loads are considered 
in the formulation. This formula¬ 
tion finds direct applicability in 
rocket and missUe structures. 

Nonlinear Analysis of Composite 
Beams and Plates 

New higher-order finite ele¬ 
ment and continuum formulations 
have been developed to study the 
geometrically nonlinear behaviour 
of thick unsymmetrlc laminated 
beams and plates. Preliminary 
results indicate that the nonlinear 
bending stiffness Is direction de¬ 
pendent. Solutions are being ob¬ 
tained for bending, free vibration 
and stability of composite beams 
and plates, including the effect of 
geometric nonlinearity. The 
proposed fomiulations can be ef¬ 
fectively used to predict the struc¬ 
tural response accurately when 
the standard perturbation method 
fails. 

Miscellaneous 

In addition. Dr Rao has made a 
detailed study of secondary effects 
like shear deformation and 
rotatory Inertia In structural 
analysis In general and 
statlc/dynamlc stability In par¬ 
ticular. 

He has also studied the 
stability of nonconservative ^s- 
tems using both finite element and 
continuum formulations Including 
the post critical behaviour. 

The vast amount of numerical 
results produced during these 
studies are of great value for both 
researchers and design engineers 
in the field. 

Dr Rao (bom 9 Nov. 1944) took 
his bachelor’s degree In Mechani¬ 
cal Engineering (first class with 
distinction) from the Andhra 
University. Waltair, In 1966, and 
Master’s and Ph.D. degrees In 
Aeronautical Engineering from the 
Indian Institute of Science. Ban- 
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galore, in 1968 and 1973 respec¬ 
tively. 

He was Head of the Finite Ele¬ 
ment Analysis Division of VSSC, 
from 1972 to 1978; Head of the 
Advanced Software Development 
Section, Aerospace Structures 
Division, from 1978 to 1986. and 
has been Head of Structural 
Design and Analysis Division, 
since 1986. 

Dr Rao was Senior Research 
Fellow of UGC and CSIR during 
1969-70 and 1970-72, respectlve- 


Durlng the past two decades, the 
heat shock response has been a 
major paradigm for analyzing gene 
expression and Its regulation. The 
expression of heal shock genes Is 
dramatically turned on under con¬ 
ditions of cellular stress and their 
transcripts are rapidly translated 
to produce the heal shock proteins. 
For the past 20 years. Prof. Lak- 
hotla has been studying a different 
kind of heat shock gene of 
Drosophila melanogaster. whose 
transcripts have unusual proper¬ 
ties and which are not translated. 
A series of studies showed that this 
heat shock locus Is also singularly 
and specifically Inducible In 
polylene nuclei by brief in vitro 
treatments with benzamlde. col¬ 
chicine. heat shocked glands’ 
homogenate, etc. and that a func¬ 
tional homologue of this locus was 
present in every species of 
Drosophila that was examined. His 
lab provided the first evidence that 
transcripts of this locus may not be 
translated. A series of other studies 

•Prof. S.C. Lukhotta of Hanaras Hindu 
University, Varanasi has been awtuded the 
1989 Shantl Swarup Ohatnagar Prize In 
Biological Sciences (along with Or Manju 
Ray of the Jadavpur University. Calcut- 
ta)lCS/R News. 40 (1990), 221 & 41 
(1991),14). 
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ly. He received the ‘Distinguished 
Achievement Award’ for his con¬ 
tribution (structural analysis) 
towards the first Indian Satellite — 
Aryabhata. He was NRC-NASA 
Langley Resident Research As¬ 
sociate. NASA Langley Research 
Centre. Hampton, USA during 
April 1976 - April 1977. A Member 
of the Aeronautical Society of India 
and Founder Life Member of the 
Indian Society for Advancement of 
Material and Process Engineering, 
Dr Rao has over 225 technical pub¬ 
lications to his credit. □ 


revealed many more Intriguing 
properties related to specific Induc¬ 
tion or non-lnductlon of the 93D 



locus. Different Inducers of 93D 
were found to elicit different pat¬ 
terns of transcript populations 
with dramatically different turn¬ 
over rates. All these studies have 
Indicated that the 93D locus is a 
novel type of gene of vital Impor¬ 
tance to the organisms, which 
functions through the structure of 
Us transcripts rather than protein¬ 
coding properties. 

Prof. Lakhotla has also made 
significant contributions to several 
other aspects of chromosome or¬ 
ganization and gene expression In 
Drosophila and other diptera, par¬ 
ticularly relating to the mechanism 
of dosage compensation, replica¬ 


tive organization of polytene and 
non-polytene chromosomes and 
the expression, evolution and 
biological role of heat shock genes. 

His doctoral work provided 
strong evidence for the then newfy 
proposed hyperactive male-X 
model of dosage compensation in 
Drosophila and demonstrated that 
the hyperactivity of the male X was 
cell autonomous. 

Earlier studies by him and his 
colleagues provided extensive data 
on the effects of sex. different rear¬ 
ing conditions, chromosome rear¬ 
rangements. tissue types, etc. on 
the temporal order of replication of 
specific replicating units in 
polytene chromosomes of 
Drosophila. His laboratory also 
studied In detail the chromosome 
replication and cell cycle patterns 
in mitotlcally dividing cells In larval 
brain. Extensive studies on the or¬ 
ganization of active repllcons In 
polytene chromosomes of larval 
salivary glands by DNA fibre 
autoradiography revealed for the 
first time the existence of two dis¬ 
tinct categories (Type I with longer 
size and faster rate of fork migra¬ 
tion and Type II with smaller 
repllcons and slower rates of fork 
migration) of active repllcons in the 
same cell. Two distinct types of ac¬ 
tive repllcons were found in larval 
brain and Imaglnal disk cells also. 
An Important Inference from these 
studies was that repllcon clusters 
were absent in Drosophila 
chromosomes. 

He elucidated structure of the 
a- and P-heterochromatln In 
polytene nuclei of Drosophila by 
electron microscopy and EM 
autoradiography and showed for 
the first time that the P- 
heterochromatin was very active in 
transcription. A variety of techni¬ 
ques (EM autoradiography; BrdU- 
labelllng and nuorespence 
microscopy, cytofluorometry, etc.), 
were used to demonstrate that In 
several different endorepllcating 
cell types in DrosopMa, the 
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Chromosome Organization and Replication 
in Drosophila 

Prof. S.C. Lakhotia's Bhatnaf ar Prize-winning Work* 
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hetrochromatic regions often 
remain under-replicated. 
"^^IjUslng fluorescence microscopy 
In^^j unction with base-specific 
fluorochromes, the nature of DNA 
sequences associated with 
heterochromatin In related species 
of DrosopMa was compared. 
Restriction enzyme digestion of 
cytologlcal preparations in situ and 
of genomic DNA In gels coupled 
with southern and in situ 
hybridization with satellite DNA 
revealed that all the blocks of 
heterochromatin In D. nasuta are 
remarkably homogeneous in their 
sequence composition. 

With a view to analyzing the 
possible biological roles of the heat 
shock response, a series of studies 
were initiated in his laboratory to 
examine the effects of developmen¬ 
tal conditions and cell specializa¬ 
tions on the heat shock response. 
The 23kd heat shock polypeptide 
(hsp) was inducible neither by heat 
shock nor by ecdysone In D. 
melanogaster larvae grown at 
10°C.’ In Chironomus and 
Anopheles, both adapted to tropi¬ 
cal climates, the induclblllty of 
heat shock genes and hsp was de¬ 
pendent upon the environmental 
conditions. Thus the heat shock 
response has homeostatic role 
also. 

A very significant recent obser¬ 
vation was that the malplghlan 
tubules of D. melanogaster larvae 
made an entirely different set of 
hsps with no trace of the usual 
hsps. This observation opens a new 
dimension to studies on the heat 
shock response since so far the 
heat shock response was believed 
to be a highly conserved and ubiq¬ 
uitous response. - 

Prof. Lakhotla (born 4 Oct. 
1945) did his B.Sc. (Zbology Hons.) 
(1964), M.Sc. (Zoology) (1966) and 
Ph.D. (1970) from the Calcutta 
University, securing first rank in 
B.Sc. and M.Sc. examinations. He 
worked In Zoology Departments of 
various universities: as Post-Doc¬ 


toral Fellow at the Delhi University 
(Aug. 1970-May 1971), as Lecturer 
at the Burdwan University (June 
1971-May 1972) and at the Gujarat 
University (June 1972-Sept. 1976), 
and as Reader at the Banaras 
Hindu University (BHU) 
(Sept.l976-June 1985). In June 
1985, he became Professor In the 
Department of Zoology of BHU. He 
has visited and delivered lectures 
at several institutions/universities 
In USA. Canada, UK, Norway, Hol¬ 
land. Germany, France and China. 

He Is recipient of various re¬ 
search awards: Overseas Scholar¬ 
ship of the Royal Commission for 
the Exhibition of 1851, London 
(1972- 73); Young Scientist Medal 
of INSA (1975): Career Award of 
UGC (1979); Fulbrlght Senior 
Visitor Scholarship (1984-85): and 
National Lecturership of UGC 
(1989-90). He has 82 research 
papers to his credit and has super¬ 
vised 10 students In their Ph.D. 
work: six students are currently 
working under his guidance. □ 


Ameliorating Effects of 
Dietary Protein and 
Vitamin A on Toxicity 
of HCH to Albino Rats 

Many organochlorlne pesticide 
residues found in food are capable 
of producing secondary deficien¬ 
cies of vitamin A in animals, be¬ 
sides other deleterious effects. The 
activities of enzymes like Mixed 
Function Oxygenases (MFO) 
responsible for the metabolism and 
elimination of xenobiotlcs arc sig¬ 
nificantly lowered as a result of 
vitamin A and protein deficiencies. 

Shrl Plus Joseph whUe working 
at the Central Food and Tech¬ 
nological Research Institute 
(CFTRI). Mysore, studied the con¬ 
sequences of such Interactions on 
the toxicity of hexachloro- 
cyclohexane (HCH), an organo¬ 
chlorlne pesticide and the 


protective role of vitamin A at 2000 
and 10® lU/kg diet (not hyper- 
vltaminotlc) in albino rats. Besides 
this, the influence of protein (7% 
and 17%) in the diet, onthechronk: 
toxicity of HCH In rats was also 
assessed. 

Shrl Joseph carried out a com¬ 
prehensive literature survey on 
HCH, its mammalian toxicity, 
biochemical, histological and hls- 
tochemlcal alterations, distribu¬ 
tion and accumulation of isomers 
of HCH and the role of micro and 
macro nutrients on xenoblotic 
toxicity. 

The studies made by the re¬ 
searcher showed that the vitamin 
A deficiency could be Induced In 
weaning rats at ninth week. While 
2000 lU of vitamin A/kg diet was 
adequate when fed to rats for 12 
weeks, the level of 10® lU/kg diet 
was not hypervltamlnotlc and the 
hepatic vitamin A stores were re¬ 
lated to the dietary vitamin A levels. 
The acute oral LDso and LDgo 
values of HCH varied signlflcantly 
In three diet groups, being lower 
(1338mg/kgb.wt. LDso) In vitamin 
A deficient rats with higher Inten¬ 
sity and prolonged duration of 
symptoms. The LDso values were 
higher (2869 mg/kg b.wt.) In rats 
supplemented with vitamin A In 
excess. Significant alterations and 
sensitivity of serum transaminases 
In vitamin A deficient HCH in¬ 
tubated rats suggested that these 
key enzymes could be better diag¬ 
nostic Indicators of acute exposure 
to HCH. 

Short-term dietary toxicity 
studies Indicated that rats supple¬ 
mented with vitamin A at both 
levels tolerated 1000 ppm of HCH 
for 7 weeks, compared to their 
counterparts without vitamin A 
supplementation. HCH depleted 
vitamin A stores with significant 
alterations In liver and serum en¬ 
zymes besides histological chan¬ 
ges. 

Shrl Joseph also observed that 
the dietary HCH at 1000 ppm fed 
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for 7 weeks to male rats significant¬ 
ly affected the sperm counts, tes¬ 
ticular enzymes and Induced 
atrophy, increased susceptibility of 
accessory reproductive organs and 
inhibition of sterlodogenesls. 
These changes could be reversed 
after the withdrawal of HCH and 
the process of recovery was slower 
In vitamin A deficient rats com¬ 
pared to rats with vitamin A sup¬ 
plementation. 

An Interesting correlation was 
observed between the phenobarbl- 
tal sleeping time and hepatic 
xenoblotlc metabolizing enzymes 
In different diet groups. Reduced 
activity of these enzymes In vitamin 
A deficient rats indicated the lower 
rate of metabolism and conse¬ 
quently, enhanced toxicity of HCH 
while vitamin A supplementation 
counteracted the cll'ects of HCH 
and ameliorated the toxicity by way 
of synthesizing more MFO, which 
Is a biochemical (physiological) 
adaptation. 

Shrl Joseph demonstrated the 
protective action of dietary protein 
at normal (17%) level compared to 
lower (7%) against the toxicity of 
HCH at 20 ppm and 100 ppm for 
52 weeks. No observable sig¬ 
nificant change was discernible till 
six months. But at the end of 12 
months, rats fed with low protein 
diets were susceptible to HCH at 
100 ppm, asjudged by histological, 
histochemical and biochemical 
parameters. The tissue distribu¬ 
tion of isomers of HCH was; In 
adlpose>kldney>braln>llver, 
respectively. 

Shrl Joseph carried out the 
above work under the guidance of 
DrfSmt.) M.K. Krlshnakumarl, In¬ 
festation Control and Protectants 
Discipline. CFTRI, and was 
awarded Ph.D. degree by the 
Mysore University for his thesis 
based on these studies. 

□ 


NEW PUBLICATIONS 

Environmental Biology of 
Water Hyacinth 

The title monograph (author: Dr 
(Smt.) Kaiser Jamil, Scientist, Biol¬ 
ogy Section, Indian Institute of 
Chemical Technology, Hyderabad] 
provides state-of-art on the 
plant/weedjfiiphhomiae crassipes 
(Mart) Solms, popularly known as 
water hyacinth. It presents results 
of the Investigation on biology, pol¬ 
lution and control strategies. The 
monograph was released by Dr A.P. 
Mitra, FKS, Director General. 
CSIR, on 17 September 1990 at a 
small function held In New Delhi. 
The publication of this monograph 
was sponsored by the Common¬ 
wealth Science Council. London, 
and It has been published by the 
Avichal Science Foundation, Val- 
labh Vldyanagar. Gujarat. 

Memoirs 1989—CECRI, 
Karaikudi 

The Central Electrochemical Re¬ 
search Institute (CECRI), 
Karaikudi, has brought out the title 
publication containing abstracts of 
research papers published by the 
CECRI scientists in various Jour¬ 
nals and also the abstracts of 
papers published in Bulletai of 
Electrochemistry. Copies of CECRI 
News published during 1989, are 
also appended. 

For copies of the above publica¬ 
tion and full text of any research 
paper whose abstract Is given In 
the publication, please write to; 
The Director. CECRI, Karaikudi 62 
3006. □ 


Honours & Awards 


Dr J. Das wins Ranbaxy 
Research Award 1989 

The lYxiStees of the Ranbaxy Re¬ 
search Foundation have selected 
Dr J. Das. Scientist, Indian In¬ 
stitute of Chemical Biology. Calcut¬ 


ta. for an additional Ranbaxy Re¬ 
search Award for 1989 In the field 
of Medical Sciences to be shared 
with Dr V.R. Muthukaruppan of 
the Madurai Kamaraj University. 

Dr J. Das gets the award for his 
outstanding research work on (1) 
construction of an Escherichia colt 
strain which can excrete the B sub¬ 
unit of cholera toxin. This strain Is 
a potential live oral vaccine for 
cholera: (11) demonstration of the 
regulation of toxin production and 
several metabolic functions in 
Vibrio cholerae: (Ill) elucidation of 
the mechanisms by which V. 
cholerae cells can repair damage in 
their DNA molecules, which Is ex¬ 
tremely Important In problems of 
mutagenesis. He has also 
demonstrated that V. c/ioleraecells 
cannot be mutated by UV light due 
to lack of a certain gene complex. 
He has elaborated the process of 
infection by choleraphages and 
demonstrated that the cell surface 
of V. cholerae Is unique among all 
enterobacteria and plays a major 
role in the excretion of toxin. □ 


! PATENTS FILED | 

623/UEL/90; A process for the 
manufacture of catalytic cathodes 
for hydrogen evolution reactions, 
S.K. Rangarajan. K.I. Vasu. S. 
Krishnamurthy, P. Subbiah, K. 
Asokan, K. Subramanlan, V. 
Arumugam — Central Electro¬ 
chemical Research Institute, 
Karaikudi. 

624/DEL/90; A process for the 
production of a coking agent 
having low ash and high fluidity 
useful for blending with substan¬ 
dard coals to make strong coke. M. 
Chakaraborty and R. Haque — 
Central Fuel Research Institute. 
Dhanbad. 

869/DEL/90: An improved 
process for the preparation of 
monochloroanisole. V. Krlshnan, 
A. Muthukumaran and T. Raju • 
Central Electrochemical Research 
Institute, Karaikudi. 
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DifTereiU types of pottery liners and parts for improved chulha (left), and ceramic lined portable improved chulha 
developed by the Khurja Centre of Coitrai Glass & Ceramic Research Institute (p. 39). 
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International Conference on Management of Data 

(COMAD-90) 


All liilernatl.onal conference on 
management of data (COMAD-90) 
witfi organized by the Indian Na¬ 
tional Scientific Documentation 
Centre (INSDOC) In New Delhi 
during 12-14 December 1990. The 
conierence was preceded by a set of 
tutorials during 10-11 December 
covering the topics : object- 
oriented databases, advanced en¬ 
tity relationship databases and 
designing of information systems. 

Shri T.N. Seshan. the then 
Member. IManning Commission 
and presently the Chief Klectlon 
Commissioner of India, in¬ 
augurated the conierence. In his 
addre.ss he emphasized the impor¬ 
tance of data management and 
quoted a number ol examples relat¬ 
ing t o t h e collect ioi 1 of massive da t a 
and their under-utilization. Me 
described the impoi-tance of data in 
efl'ective planning for the develop¬ 
ment of the nation and stressed the 
need for evolving data management 
techniques that would make the 
access of meaningful data easier to 
the user. He suggested that scien¬ 
tists. in addition to making the 
hardware or software user friendly, 
should also think of means that 
would make the data more user- 
friendly. He desired that COMAl^- 
91 should concentrate on these 
aspects of data management. 

Dr N. Scshagirl. Director 
General. National Informatics 
Centre (NIC). In his keynote ad¬ 
dress emphasized on the need of 
distributed databases and their ac¬ 
cess through a computer network. 
NIC is alceady establishing a com¬ 
prehensive Governmental Informa¬ 
tion System with more than 400 
distributed data centres In the 
country, linked through a satellite 
network. 

Prof. T.Viswanathan, Director. 
INSDOC. and Conference Chair¬ 
person in his welcome remarks 


brought out the Importance of data 
management in the context of 
present information explosion. He 
pointed out that the conference 
would concentrate on data 
management techniques that are 
likely to become available a few 
years from now. Reviewing the 
performaru'e of various Database 
Management Systems (DBMS) 
being employed at present in the 
management of information data, 
he asserted that in the wake of very 
large data to be handled, a need is 
already being felt to look for the 
new database organization techni¬ 
ques such as object- oriented 
databases etc. 

Dr Naveen Prakash, Progra¬ 
mme Chairperson, presented the 
details of the conference. A total of 
62 papers were received, of which 
19 were finally selected for In¬ 
clusion in the proceedings.Tliese 
papers covered topics like special¬ 
ized databases Including hypertext 
systems, fuzzy data systems, query 
systems, distributed or federated 
systems and the object-oriented 
systems. The papers presented a 
futuristic trend which may find ap¬ 
plication five years from now. 


About 75 delegates Including 20 
from USA, Sweden, Japan, Swit¬ 
zerland. France and Italy attended 
the conference. 

On the last day of the con¬ 
ference a panel discussion was 
held on the theme : 'Data Manage¬ 
ment - The Next Decade’. The 
panelists included: Shri N. Vittal. 
Secretary, Department of 
Electronics (Chairman); Dr P.P. 
Gupta. Chairman and Managing 
Director. CMC Ltd: Dr S.S. Murthy. 
Director. Defence Scientific Infor¬ 
mation & Documentation Centre 
(DESIDOC); Prof. B.N. Jain. Profes¬ 
sor, Department of Electronics & 
Computer Sciences, IIT, Delhi; 
Prof. C. Rolland, Professor, Univer¬ 
sity of Paris, France and Prof. T. 
Vlswanathan. The other par¬ 
ticipants included eminent per¬ 
sons from the government, 
academia and industry. Many 
problem areas in the data manage¬ 
ment and the feasible solutions to 
these problems were discussed. 
The panelists suggested that the 
ultimate aim should be to develop 
idiot user-friendly software rather 
than user-friendly. Moreover, the 
use of graphics and the increasing 
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use of natural lan^age. infonna- 
tion networks will become 
friendlier. 

and UGC sign 
oU to tap each 
other’s capabilities 
for mutual benefit 

The Council of Scientific & In¬ 
dustrial Research (CSIR) and the 
University Grants Commission 
(UGC) have entered Into arr agree¬ 
ment to tap each other’s 
capabilities for their mutual 
benefit. A Memorandum of Under¬ 
standing (MoU) to this eflect was 
signed by Dr A.P. Mltra. Director 
General, CSIR and Prof. Yash Pal, 
* Chairman. UGC, on behalf of their 
respective organizations on 5 
February 1991. This under¬ 
standing will enable these or¬ 
ganizations to have fruitful 
Interaction between universities 
and national laboratories. It will 
involve greater participation of the 
university system In the research 
and development activities of CSIR 
and of CSIR. In the activities of the 
universities, leading to the better¬ 
ment of each other’s expertise and 
Infrastructure, human resource 
development, exchange of ideas 
and concepts and techniques 
which will be of Immense mutual 
benefit. 

In order to achieve this atm, 
these organizations will establish a 
15-member Joint coordination 
body. The Chairman of UGC will 
act as a Chairman of the body. The 
Director General of CSIR will be the 
co-ChaIrman. The Vice-Chairman 



Dr A.P. Mitra, Director General, CSIR, and Prof Yash Pal, Chairman. UGC, exchanging the MoU 


tnteracUon programme will be the sitles for their participation In such 
Secretary of the body. This Coor- programmes. UGC. through the 
dlnating body will lay down the university system, will involve 
policy frame of interaction: initiate, CSIR scientists in educational and 
promote and approve joint major training programmes and recog- 
research and developmental nize them as guides for work lead- 
programmes; recommend to ing to research degrees. UGC has 
respective organizations, the fi»an- agreed to request university system 
cial provisions that need to be to provide academic recognitlon‘to 
made; overview and monitor the CSIR scientists by providing them 
interaction: promote and support opporl unities as Visiting Profes- 
joint teaching, research and sors. Adjunct and Honorary Profes- 
developmental activities; and take sors hips, etc. UGC will also 
all such steps as deemed necessary provide free access and promote 
to enhance UGC-CSIR interaction, participation of CSIR scientists in 
Under this MoU. CSIR has ^^e programmes of the Inter 
agreed to develop research University Centres/Consortium, 
programmes between Its national return, CSIR has agreed to 
laboratories and selected univer- evolve suitable assoclateship 
sitles In their thrust areas. CSIR programmes for the university 
will provide research facilities, in- faculty members. Under this 
frastructuie and accessorial clause, the faculty member can 
facilities, such as library, com- CSIR laboratories for short 

puter, workshops, to the univer- periods. 

CGCRI develops Improved Mud Chulhas with 
Ceramic Liners 


of UGC; three Directors of national 
laboratories; three Vice-Chancel¬ 
lors (to be nominated by UGC): 
three eminent scientists (to be 
nominated by Chairman, UGC and 
DG.CSIR): Secretary, UGC; and 
Head, EMR CSIR, will be the mem- 


The National Programme on Im¬ 
proved Chulha (NPIC) was 
launched by the Department of 
Non-Conventional Energy Sources 
(DNES), New Delhi, under the min¬ 
imum need programme of the 
Government of India In 1983. 


and portable types as well as family 
and community types, have been 
installed throughout the country 
matching with the cooking habits 
and the fuel availability in different 
regions of the country. 

However, all these mud chul- 


bers of this Coordinating Body. Under this programme, over 80 has had inherent problems of low 
The Coordinator of the UGC- CSIR lakh Improved mud chulhas, fixed durability, non-retention of dimen- 
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Fabrication of ceramic liner by improved Jigger & Jolly method 


Sion during repeated use and loss 
of heat In the heavy mud structure. 

The Technical Backup Support 
Unit of the Central Glass & 
Ceramic Research Institute’s. 
Khuija Centre. U.P.. has improved 
the durability and retention of 
dimension of chulhas through in¬ 
corporation of prefabricated 
ceramic liners having high 
mechanical strength, low thermal 


mass, low conductivity and high 
thermal shock resistance proper¬ 
ties. Ceramic liners for improved 
chulhas are the Inner hot face con¬ 
tainers which satisfy the severe 
and continuous thermal loading 
during the period of cooking for 
several hours. 

The raw material composition, 
design and fabrication technique 
for the ceramic liners were stand¬ 
ardized for commercial production. 


The raw materials (common 
clays, plastic fireclays and ball 
clays) are easily available and of 
low cost. The additives used are- 
red clay grog, low-grade talc (soap 
stone), fireclay grog, silica and 
agrowastes like rice husk, rice 
husk ash, saw dust, etc. 

The fabrication technique 
using the method of jlggering and 
Jollying in plaster of Paris moulds 
has several advantages over the 
conventional methods, which In¬ 
clude; (a) adaptability tsy unskilled 
potters, (b) high dimensional ac¬ 
curacy and uniformity of ceramic 
liners, (c) reproducibility in com¬ 
mercial production, (d) Increased 
productivity, and (e) significant 
reduction of manual labour. 

For firing the ceramic liners at 
a moderately high temperature and 
at a lowcost, suitable to the needs 
of rural potters, two different types 
of energy efficient wood-fired kiln 
were also developed: (a)Improved 
updraught bottle kiln (1050° C) 
and (b) Improved twin-chambered 
down-draught kiln (up to 1050° C 
with wood as fuel). The kilns are 
superior to the traditional kilns in 
regard to energy efficiency, rejec¬ 
tion of articles and fire hazard. 

The appropriate technology 
package would go a long way in 
eliminating the human drudgeiy 
and improving the economic stand¬ 
ard and quality of life of the rural 
potters. 

The technology package was 
disseminated to the rural potters 
through fourteen trainlng-cum- 
demonstration programmes con¬ 
ducted during 1989-90 and 
around 100 potters deputed from 
30 different agencies throughout 
the country were trained. The 
training programmes were of 10 
days’ duration each and comprised 
technical lectures and practical 
demonstrations. 

Also, a get-to^ther of principal 
Investigators of all the seventeen 
Technical Backup Support Units 
frUBs) throughout the country was 
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arranged at the Khurja Centre. 
jlurlng July 1989 under the spon- 
of ONES, In which thirty- 
three Arsons participated. 

Prospectives of 
Increasing Yield and 
Quality in Tea 

Reference news item ‘Biotechnol¬ 
ogy in Tea’ by Dr R. Singh, former 
Director, Tocklal Research Station 
(TRS), Jorhat [CSIR News, 
41(1991).61. Dr Sushll Kumar, 
Head, Human Resource Develop¬ 
ment Group, CSIR, and a recipient 
of Bhatnagar Prize for Biological 
Sciences (1981), had visited TRS 
last month, at the invitation of the 
Tea Research Association. He has 
conveyed to us some additional 
points needing immediate atten¬ 
tion of the tea research workers: 

New Planting Material 
Required 

Various economic criteria already 
pointed out by Dr Singh dictate 
that yield should remain the main 
objective of tea breeding. Accord¬ 
ingly, selection should be exercised 
for large leaf and 2 or 3+ bud pluck¬ 
ing size, at all stages of breeding 
programmes. 

Since existing bushes in the 
Assam plantations represent the 
bulk of genetic variability in tea. 
rapid techniques should be devised 
for screening a veiy large number 
of bushes for their yield determin¬ 
ing traits, response to applied 
chemical fertilizer and degrees of 
susceptibility to various pests and 
diseases. These tests should also 
prove useful in evaluation of poten¬ 
tial of young plants. It win also be 
desirable to identify plants in 
which the 3rd leaf from bud has 
desirable tea-quality charac¬ 
teristics. 

Another culture should be used 
to derive homozygous lines pos¬ 
sessing different combinations of 
desirable genes. The new lines 


should be studied for their general 
and specific combining abilities. 
This approach will provide oppor¬ 
tunities for exploiting heterosis to 
a fuller extent. 

Cell cultures should be used for 
selection of new types, such as 
those possessing draught 
tolerance. Improved NPK uptake 
characteristics, disease resistance, 
increased content of specific sub¬ 
stances determining quality or and 
for human nutrition (vitamins, 
etc.). 

Protoplast fusion technology 
offers opportunities for the 
development of Improved cybrids. 
trlplolds and tetraplolds. TTiere is 
an opportunity to exploit foreign 
genes for solving specific 
agronomic problems. Crystal 
protein genes of Bacillus sp might 
prove useful in contfolllng certain 
pests of tea. Similarly, antisense 
genes for ethionine synthesis path¬ 
way in plants might provide a way 
for controlling growth in tea plant. 

Greater Yields from 
Existing Plant Types 

Signal compounds that can elicit 
tolerance towards diseases require 
to be identified. Specially con¬ 
structed strains of Azotobacter 
chroococuummay provide means of 
controlling soil borne pests and 
pathogens, A growth promoting 
preparation of nutrients is also re¬ 
quired. 

Quality of Tea 

Quality of tea depends on the 
genot 3 q)e of plant, environmental 
conditions of growth and process¬ 
ing of harvested material. Wither¬ 
ing and fermentation are the 
processing techniques used on 
harvested young shoots for elicit¬ 
ing chemical characteristics re¬ 
quired in a drinkable tea. It 
appears that processing involves 
partial dehydration and injuring of 
living tissues and retention of in¬ 
jured tissue at room temperature 
for several hours. Clearly, stress of 
the environment and of processing 


must be responsible for inducing 
the expression of certain critical 
steps of biochemical pathways of 
tea leaf cells responsible for chemi¬ 
cals Involved In flavour, colour and 
strength of liquor. Knowledge 
about chemical nature of induction 
mechanism or switch for these 
pathways will help in controlling 
the quality of tea at the processing 
stage. This approach may help in 
improvement of both quality and 
yield of tea in a short span of time. 

Method for Selection of 
Coal Mining Machine 

The Central Mining Research Sta¬ 
tion (CMRS), Dhanbad, has evolved 
a method to define workability of 
Indian coal seams. This will help 
in selection of suitable coal mining 
machinery and its energy require¬ 
ment. 

For the evaluation and stand¬ 
ardization of the method, a large 
number of laboratory and field ex- 
periments were carried out. 
Laboratory as well as field strength 
properties of coal seams, drll- 
lability as well as cuttabillty of coal 
and various geological features like 
bands, cleats, etc., present in coal 
seams were found out. Evaluation 
of specific energy consumed for 
coal cutting by shearers operating 
over a number of longwall faces 
was done and cuttabillty and 
specific energy tests were per¬ 
formed in the laboratory using 
microprocessor-linked hydraulic 
coal plough rig over more than 30 
large coal samples collected from 
various coalfields of India. The 
data collected from various 
laboratory and field experiments 
were analyzed with the help of com- 
puter and an equation was 
developed for predicting the 
laboratory cuttabillty index. 

The best predictor equation for 
specific energy (SE) for coal cutting 
obtained is: 

SE = 8.7875 + 1.2253xlO'^(Xi)^ + 
2.04285 (X2)'''^ +5.77724 
(X3)^- 5.1532 (X4)^ 
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Electro-hydraulic coal plough rig for cuttabillty study 


Where, Xi = in siiu compres¬ 
sive strength (obtained from 
Rebound Number), (kg/cm^); X 2 = 
laboratory drlllablllty rate of coal 
block using micro bit (mm/mln.); 

X 3 = protodyakonov strength 
index; and X 4 = bulk density of coal 
(g/cm^). 

The predicted values from this 
equation have been found to be In 
good agreement with the ex¬ 
perimental values of specific ener¬ 
gy with correlation coefficient of 
96.47%. 

Another relationship was 
developed to predict field specific 
energy requirement for coal cutting 
as a function of laboratory specific 
energy, frequency of cleats of coal 
seams, depth of cover (which af¬ 
fects general stress conditions un¬ 
derground) and thickness of 
extraction over a longwall face. 
The best predictor equation for in 
situ specific energy (MJ/m^) for 
coal cutting has been obtained as; 
SE = 18.283-1.305x10"^ (Yi) 

-0.1734(Y2)-9.834x 10'^ 
(Ys)- 4.143(Y4) 

Where, Yi = laboratory specific 
energy obtained from Instru¬ 
mented cutting test (MJ/m^); Y 2 = 
frequency of cleats of coal seam 


(number/m): Y3 = depth of working 
of seam (m); and Y 4 = thickness of 
extraction over longwall face (m). 

Predicted values of the field 
specific energy required for coal 
cutting using this equation have 
been found In good agreement with 
the measured values of specific 
energy for a number of operating 
longwall faces with correlation 
coefficient of more than 95%. 


Thus, with these equations, it 
Is possible to predict the field 
specific energy required by the 
shearers for cutting a particular 
coal seam to a sufficiently 
reasonable degree of accuracy. 

Sealed-off Bfine 
Reopened by Flushing 
Liquid Nitrogen 

Following an Incidence of fire In S4 
panel of Jambad bottom seam, J.K. 
unit at Madhujore collleiy of ECL 
was sealed off at pit top. causing a 
production loss of about 300 ton¬ 
nes of coal per day and rendering 
800 workers Idle. Considering the 
extent of fire, damage caused by 
two fire damp explosions in the 
mine after sealing and complex 
geometry of mine layout. It would 
have certainly taken more than a 
year for fire to die down completely. 
The Central Mining Research Sta¬ 
tion (CMRS). Dhanbad, and the 
mine management made a joint ef¬ 
fort to recover the mine at the ear¬ 
liest possible for keeping the 
losses, to a minlrnum. For this 
purpose, a small field laboratory 
having all the facilities for analysis 
of air samples, monitoring of 
temperature and pressure of sealed 
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area from surface was set up at the 
^^l^e premises by CMRS. 

borehole (150 mm diam., and 
150 m deep) was drilled from sur¬ 
face up to Kajora seam near the 
seat of fire, to monitor the tempera¬ 
ture and for drawing air samples. 
All the air samples were carefully 
analyzed In the CMRS field 
laboratory. Temperature and pres¬ 
sure Inside the pits were also 
regularly measured. The results of 
air sample analysis were carefully 
assessed for explosiblllty consider¬ 
ing effect of all combustible gases 
present using a computer program 
developed at CMRS based on 
I Elllcot’s extension of Coward’s 
diagram. 

On die basis of interpretation 
of results, it was decided to flush 
liquid nitrogen through the 
borehole for lowering the tempera¬ 
ture and oxygen content of mine 
environment. Accordingly, about 
4000 litres of liquid nitrogen was 
poured Into the mine through the 
borehole. Temperature of the 
sealed area near borehole bottom 


Design of Supports for 
Mine Roadways 

Design of supports for under¬ 
ground roadways is a major prob¬ 
lem for the mining industry. The 
Central Mining Research Station 
(CMRS), Dhanbad, carried out In¬ 
vestigations to develop reasonably 
accurate predictive norms for es¬ 
timation of rock pressure and 
strata deformation encountered in 
mine roadways. Fifteen coal mines 
at different depths and varying 
strata conditions were selected for 
rock mechanic instrumentation. 
The support pressure and strata 
deformation In these mines were 
monitored over a period of two 
years. Laboratory tests were also 
conducted to determine the 
physlco-mechanical j)ropertles of 
rock mass of these mines. A 
numerical modelling using finite 
element analysis was also done to 
find out the maximum deformation 
in the roadways. 

It was possible to correlate the 
maximum deformation (C in mm) 
with rock dry density (y in ton¬ 


nes/m®), width of the gallery (W In 
m) and Rock Mass Rating (RMR) 
using statistical regression, and 
the following formula was evolved. 
C = 40V W Y (1 - RMR/100) ^ 

Similar^, an effort was made to 
correlate the maximum rock pres¬ 
sure (P) with Y. W and RMR And 
the earlier formula developed by 
CMRS for rock pressure was rees¬ 
tablished. 

P = Wy 11.7 - 0.037 RMR + 
0.0002 RMR^) 

The ground support Interaction 
curve as a main criterion for design 
guidelines was being developed for 
different strata conditions. As a 
result, guidelines might be 
provided for support requirements 
based on these studies with a view 
to selecting most suitable support 
system. Selection of roof supports 
on the basis of these guidelines 
would lead to more rational and 
reliable design strategies. 

A few new type of support sys¬ 
tems like modified recoverable type 
roof bolt, rope truss system, roof 
truss system using truss bracket. 


recorded a fall of about 6.0°C after 
this operation. Results of sub¬ 
sequent monitoring of all variants 
showed gradual Improvement In 
the condition of the mine. Within 
next two months of the above 
operation concentration of CO 
went down from 190 to 15 ppm. 
CO/O 2 deficiency ratio reduced 
from 0.097 to 0^0065%, CH 4 
reduced to nil from 0.14% and per¬ 
centage of O 2 recorded a fall from 
3.75 to 0.91. All these results In¬ 
dicated that the condition had be¬ 
come favourable for reopening the 
mine. Accordingly, DGMS granted 
permission for reopening the pits 
and the mine was reopened after 
three and a half months of closure. 
During recovery operations, CMRS 
field laboratory carried out exten¬ 
sive analysis of air samples sent by 
rescue personnel continuously for 
48 hours. 
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recoverable type roof truss, tele¬ 
scopic prop, yielding U-sectlon 
steel prop, and yielding type pit 
prop were designed for the above 
Investigations. 

Process for Preparing 
Unwrinkled Green 
Pepper 

The Regional Research Laboratory 
(RRL), Trivandrum, has developed 
a novel process for the preparation 
of unwrlnkled green pepper from 
Immature fresh pepper. 

The process involves the Inac¬ 
tivation of the poly-phenol oxidase 
enzyme by boiling water blanching 
as an initial step. The product Is 
then subjected to a temperature 
processing for a few hours and 
dried by conventional drying 
method at a temperature 
reasonably above the ambient con¬ 
dition. 

The product is green In colour, 
crisp In nature, does not undergo 
reduction In volume, and regains 
almost the original fresh ap¬ 
pearance when hydrated. This 
value-added product can find good 
export market as the demand for 
naturally appealing products, 
without chemical treatments, is in¬ 
creasing in general and for flavour¬ 
ing materials like spices. In 
particular. 

Palm Oil Extraction 
using Microwaves 

Microwaves are used In ovens for 
heating applications. The Regional 
Research Laboratoiy. Trivandrum, 
has developed an entirely new ap¬ 
plication for microwaves, l.e. In the 
processing of palm oil. Shrl P.P. 
Thomas. Dr N. Gopalakrlshnan 
and Dr A.D. Damodaran have suc¬ 
ceeded In using microwaves for In¬ 
activating the lipolytic enzymes 
present In the oil palm fruit In short 
duration exposures. Simul¬ 
taneously, the strongly attached 
fruits are loosened from the spikes 
of the fruit bunches. In the con¬ 
ventional processing these are 


achieved at pressures of 45 
Ib/lnch of steam applied for 45 
min. Free fatty acid content, an 
Important quality parameter, was 
found to be as low as 0.5%. 

The studies conducted so far on 
a bench scale have shown that 
some of the unit operations in the 


During the past three decades 
there has been a revolutionary 
change In our understanding of 
dynamical systems. This Is mainly 
due to the realization that non- 
llnearlties present In the system 
can drastically alter the system be¬ 
haviour, giving rise to remarkably 
new (1) coherent and stable struc¬ 
tures such as solitons, (11) chaotic 
stnjctures which are often fractal 
in nature, and (ill) new patterns as 





an Interplay of coherence and 
chaos. 

Prof. M. Lakshmanan and his 
group at Tlruchlrapalli have been 
making many faceted and deep in¬ 
vestigations of the mathematical 
structures underlying the soliton 
and chaotic nonlinear dynamical 

•Prof.M. Lakshmanan of the Department of 
Physics, Uharathidasan University. 
Tiruchirapalli has been chosen for the 1989 
Shantl Swarup Bhatnagar Prize in Physical 
Sciences (along with Prof. K. Madusudhana 
of the Raman Research Institute, Bangalore 
iCSfR News, 40(19901, 222 & 41(1991), 141. 


conventional palm oil extraction 
processing as well as palm kernel 
oil extraction are eliminated In the 
microwave route for oil extraction. 
This novel route also obviates ef¬ 
fluent problem. In addition, 
microwaves have also been suc¬ 
cessfully applied In the activation 
of the rice bran lipase. 


systems during the past twelve 
years or so. His investigations on 
nonlinear excitations In magnetic 
systems have shown that the one 
dimensional Heisenberg ferromag¬ 
netic spin chain In Its continuum 
limit is a completely integrable 
solitonic system and is equivalent 
to a nonlinear Schrbdlnger equa¬ 
tion. This has opened up new 
avenues in the research of solitons 
In magnetic systems, including 
higher dimensions and damping. 
Extending these results, he proved 
that a large class of soliton systems 
are related to the motion of a non¬ 
linear string and embedding prob¬ 
lem of surfaces in differential 
geometry. 

A systematic study of the In¬ 
variance and symmetries of non¬ 
linear dynamical systems by Prof. 
Lakshmanan and his group 
through Lie, Lie-Bdcklund sym¬ 
metries and Painleve’ analysis has 
shown their connection to the com¬ 
plete integrablllty and solitonic na¬ 
ture. His analysis on the 
singularity structure of coupled 
nonlinear oscillators has shown for 
what parametric values the sys¬ 
tems have regular motion and how 
chaos sets in. He has also shown 
that using generalized Lie sym¬ 
metries involving velocity depend¬ 
ent terms integrable finite 
dimensional nonlinear systems 
can be directly Identified. 

His group has also made sub¬ 
stantial contribution to chaotic 
dynamical ^sterns. In classical 


Solitons and Chaos in Nonlinear Dynamical 

Systems 

Prof. M. Lakabniaiun’a Bhatiuigv Prize-Winning Work* 
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chaos various bifurcations, routes 
to chaos and characterization of 
re^lar and chaotic motions in 
|D||Q^ type oscillators. Bonhoef- 
Ter-^jj^ der Pol oscillator, l^dberg 
atoms in external fields, perturbed 
solitonic ^sterns and electrical cir¬ 
cuits with nonlinear physical ele¬ 
ments have been studied. 
Analytical determination of onset 
of chaos, singularity structure 
analysis and nature of basin 
boundary structure have also been 
investigated. He has also con¬ 
tributed to the understanding of 
Integrablllty aspects in quantum 
chaos. Prof. Lakshmanan’s group 
is also currently Involved in the 
study of controlling chaos, onset of 
patterns and qunatum chaos in 
Rydberg atoms and spin systems. 

In addition, Prbf. Lakshmanan 
and his group have contributed 
substantially to the understanding 
of quantum anharmonlc oscil¬ 
lators, diamagnetic Kepler prob¬ 
lem, wave propagation in nervous 
systems and similarity .solutions of 
tire Einstein-Maxwell equations in 
general relativity. Along with Prof. 
P.M. Mathews, he has also clarified 
the nature of apparent visual forms 
of fast moving objects in special 
relativity. 

Prof. Lakshmanan took his 
B.Sc. (1966) and M.Sc. (1969) from 
the affiliated colleges of University 
of Madras. Post M.Sc. Diploma in 
Theoretical Physics (1970) and 
Ph.D. (1974) from the Department 
of Theoretical Physics, University 
of Madras. Later, he joined the 
University of Madras. Autonomous 
Post Graduate Centre. 
Tlruchirapalli, as a Reader in 
Physics In 1978, which became 
Bharathidasan University in 1982, 
Since 1985, he has been a Profes¬ 
sor of Physics here. He has visited 
several leading universities and in¬ 
stitutes of various countries in¬ 
cluding Australia, Canada, 
Western Europe and USSR and has 
organized several national and in¬ 
ternational meetings in Nonlinear 


Dynamics. He was an Alexander 
van Humbuldt Fellow (1976-77, 
82) in Germany, Post-doctoral Fel¬ 
low at Eindoven University ofTech- 
nology, Holland (1977-78), Royal 
Society-Nuflleld Foundation Bur¬ 
sary Fellow. UMIST, UK (1979-80). 
Swedish Natural Science Council 
Visiting Guest Scientist! 1981) and 
Japan Society for Promotion of 
Science Fellow. Kyoto Univer¬ 
sity! 1984-85). 

He is a Fellow of the National 
Academy of Sciences. India and 
the Indian Academy of Sciences, a 
member of the National Board for 
Higher Mathematics and a Coun¬ 
cillor of the Plasma Science Society 
of India. He was a UGC Career 
Awardee! 1980-83), recipient of the 
Raman Research Prize, Gold 
Medal. University of Madras 1979 
and the Best Teacher Award of the 
Government of Tamllnadu{ 1984). 

He has about 85 research 
papers to his credit and edlted/co- 
edlted three books published by 
Sprlnger-Verlag/Manchester 
University Press. 

PROGRESS REPORT^ 

CDRI Annual Report: 
1989-90 

The Central Drug Research In¬ 
stitute (CDRI), Lucknow, during 
1989- 90 continued to make con¬ 
certed efforts towards the develop¬ 
ment of new drugs, antifertility 
agents, Immunodiagnostlcs and 
vaccines, and to provide various 
services to academia, government 
and non-government organizations 
and the Indian drug Industry. 
Wockhardt Pvt. Ltd. Bombay, 
produced 45 tonnes of 
dextroproxyphene hydrochloride 
(DHC) based on a technology 
developed by CDRI; the production 
of DHC has effected foreign ex¬ 
change saving through import sub¬ 
stitution of internal demand (20 
tonnes) and has resulted in earning 
of foreign occhange through export 


(25 toruies) to 11 countries includ¬ 
ing USA. UK. Switzerland. France, 
etc. Gugulipid (hypollpidaemic) 
developed by CDRI and marketed 
by CIPLA Ltd. Bombay, under the 
trade name Guglip fared well in the 
market. During the year, the 
Guglip sale was worth Rs 5 million. 
Gugulipid has been licensed to 
Arkopharma Laboratories. France, 
for marketing to EEC member 
countries. 

The external cashflow during 
the year 1989-90 was Rs 30.45 
million which constituted 33% of 
the total institute's budget of Rs 
96.95 million. 

The progress of the various re¬ 
search projects of the institute, 
during 1989-90, is presented here: 

Drugs 

The oral contraceptive. 
Cehtchroman, completed extended 
phase III trials in 125 women 
volunteers at 30 mg weekly dose 
and in 87 women at a new 30 
biweekly regimen at 7 state medical 
colleges and 6 family welfare clinics 
at Lucknow: no adverse effects 
were observed. Ultrasonographic 
examination showed the ovarian 
size within normal range. Phase III 
trials of Centchroman for the treat¬ 
ment of advanced cancer of breast 
are in progress at Bangalore, Bom¬ 
bay. Delhi, Lucknow and Varanasi 
centres. 

Centpropazlne, an antidepres¬ 
sant. was cleared by the Drugs 
Controller (India) for carrying out 
phase III clinical trials. 

Phase IV clinical study to 
monitor the efficacy and adverse 
effects of Centlmlzone, an an¬ 
tithyroid. progressed well at the 
Department of Surgery. K.G’s 
Medical College. Lucknow and 
Department of Endocrinology and 
Metabolism. AIIMS, New Delhi. 
Patients suffering from hyper¬ 
thyroidism showed remission In 
most cases and partial remission in 
some cases at the Lucknow centre: 
the achievement of euthyroid state 
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was Indicated By decline In T 3 .T 4 
andTSH levels. At the Delhi centre, 
half the cases had clinical remis¬ 
sion and some other cases showed 
partial response. 

Electromechanical monitoring 
of chandonlum iodide (neuromus¬ 
cular blocking agent) Induced 
muscle relaxation was completed 
and the data submitted to the 
Drugs Controller (India) for permis¬ 
sion to conduct phase III trials. 

Phase 1 multiple dose study of 
Compound 80/574 (hypollpl- 
daemlc) showed that the com¬ 
pound Is well tolerated at 400 
mg/day without any change in 
biochemical parameters or other 
side effects. 

Single dose phase 1 clinical tri¬ 
als of compound 80/53 (an¬ 
tirelapse antlmalarlal) were 
completed In G6PD non-deflclent 
human volunteers: the compound 
was well tolerated and appeared to 
be safe. In animal studle.s. it was 
found to be four times less active 
than prlmaquin In producing 
methaemogloblnaemia. 

Arteether (a / i^). an an- 
tlmalarlal compound derived from 
artemlslnlne. was cleared by the 
Drugs Controller (India) for phase 1 
clinical trials as a new schizon- 
tocide for treatment of cerebral 
malaria and drug resistant Plas¬ 
modium falciparum cases. Single 
dose phase I clinical trials were 
completed. Arteether was found to 
be active against P. cynomolgi B at 
a lower dose compared to B-ar- 
teether. Both and arteether were 
found to sterilize gametocytes of P. 
cynomolgi B in rhesus monkeys; 
oocyst development was complete¬ 
ly Inhibited rendering the 
mosquitoes non-lnfective. 

Sodium artelinate and were 
found to be curative as blood 
schizontocidal agents against P. 
knowlesl. B-Sodlum artelinate 
showed strong gametocytocldal ac¬ 
tivity against P. cynomolgi B Infec¬ 
tion In rhesus monkeys and 


Inhibited oocyst development in 
mosquitoes. 

Steeds and leaves of Nyctanthes 
artKtrtristis showed significant an- 
tllelshmanlal activity against 
Leishmania donovani in hamster In 
addition to antiviral, antifungal, 
antlmalarlal, antiamoebic, im- 
munostlmulant and hepatoprotec- 
tive activity. The irldoid glycoside 
responsible for antllelshmanlal ac¬ 
tivity was Isolated and charac¬ 
terized. The compound also 
appeared to be an interferon In¬ 
ducer. Arbortrlstoslde A and C iso¬ 
lated from the plant showed 
protection against EMC. SF and 
vaccinia viruses in vilro. 

Bacosldes A&B (memory and 
learning facllitatory agents) were 
found to produce facllitatory effects 
on experimental schedules in com¬ 
plex learning paradigms, using 
both negative and positive reinfor¬ 
cements and were under safety 
evaluation. 

Search for bioactlve substan¬ 
ces from marine organisms led to 
isolation from the alga Viva fas 
ciata of a compound, 2-amlno-l. 3. 
4, 5-tetrahydroxyoctadecane, 
which showed marked protection 
against EMCV in mice. 


Other promising compounds 
under development include: 

Compound 82/437 (an- 
tlfilarial) — It showed enhanced 
adulticidal activity against Acon- 
thocheUonema viteae in order to 
avoid alteration by gastric mucosa. 
Gastric resistant granules of the 
compound were prepared and were 
being evaluated in rodents; the 
compound acts by inhibiting 
glucose uptake and its conversion 
to lactic acid and by affecting anti¬ 
oxidant defence enzymes of adult 
filariids. 

Compound 85/92 (antlul- 
cerogenlc). The compound sig¬ 
nificantly reduced the incidence of 
drug-induced ulcers in stomach, 
duodenum and jejunum in rat and 
pentagastrin stimulated total and 
free acid in cat. The compound in¬ 
duced gastric mucin secretion and 
was well absorbed orally. 

Compound. 72/207 (local 
anaesthetic) An analogue of 
Centbucrldine, it was found to be 
16 times more potent than the 
parent compound and 80 times 
more active than lignocaine. It also 
exhibited a longer duration of anal¬ 
gesia than both the standard com¬ 
pounds 



Polygraph instrument at CDRI, Lucknow 
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PlcroUv (hepatoprotectlve) Is a 
g^ndardized extract, containing 
^^side I and kutkoside as the 
constituents, obtained from 
Picrorhiza kurrooa root and 
rhizome. It showed activity against 
a wide range of hepatotoxlns and 
Plasmodtum berghet Its choleretic 
and antlcholestatlc activities were 
established. It was found to be sig¬ 
nificantly effective against HBs and 
EMC viruses. It showed Immunos- 
timulant activity against Leish- 
mania donovanl The data on 
Picrollv were submitted to the 
Drugs Controller (India) for permis¬ 
sion to conduct phase I clinical 
trials. 

Two chromatographic fractions 
from seed kernel of Caesalpinia 
bonducella showed potent macro- 
filaricldal action against Brugia 
malayi in rodent. Macrofllaricidal 
activity of the traditional remedy 
Slreblus asper was traced to two 
glycosides, asperoslde and 
strebloslde. 

An antiurollthlatlc principle, 
lupeol, was extracted in high yield 
from Crataeva nurvala, and was 
being experimentally evaluated. 

Vaccines/Immunomodulators 

Mycobacterium habana leprosy 
vaccine (developed earlier by the 
institute) was found to change 75% 
of lepromin negative rhesus 
monkeys to lepromin positive 
status. It was found to be safe in 
acute and subacute toxicity 
studies in rats and rabbits; the 
data were submitted to the Drugs 
Controller (India) for permission to 
initiate phase I clinical trials. 

Out of five fractions obtained 
from M. habana, peptidoglycon 
protein complex exhibited better 
delayed type hypersensitivity 
response to M. leprae antigens in¬ 
dicating that the antigenic moiety 
may probably reside in this frac¬ 
tion. 

Rabbits vaccinated with a sur¬ 
face protein (22 KD) of ViObrto 
chcderae, characterized as adhesive 


antigen earlier, detoxified cholera 
toxin and 22 KD protein + 
detoxified cholera toxin on chal¬ 
lenge with virulent V.cholerae 
strain showed 85, 38 and 100% 
protection respectively. All 
protected rabbits were found to 
show normal ileal loops without 
any dlarrhoeal fluid. 

Murine interferons (MulFN - 
a / J5) and IFN Inducer (Poly I:C) 
were found to provide significant 
protection In Swiss and Balb/c 
mice against Candida albicans. 
MulFN was found to be protective 
and therapeutic; the protective ef¬ 
fect was, however, inoculum and 
dose dependent. Protection was 
also obtained in Aspergillus 
Jumigatus keratitis. 

Diagnostics 

Filariasls diagnostic kit developed 
at CDRI for detection of early cases 
of filariasls was released to Malladi 
Drugs & Pharmaceuticals Ltd, 
Madras, for commercialization. 

Immunodlagnostlc tests (IFA & 
Dot-ELISA) for detection of leish¬ 
maniasis (kala-azar) were found to 
be highly sensitive and specific for 
diagnosis of kala-azar In a pilot 
clinical study. 

Basic Research 

Significant leads were Identified In¬ 
volving antl-oxidant enzymes and 
polyamine uptake mechanism of 
filarial parasites as biochemical 
targets for development of better 
antifllarlal compounds. 

A proaggregatory factor of low 
molecular weight protein was 
found In mouse plasma; the factor 
is calcium dependent and inhibited 
by increasing the cellular cAMP 
levels. 

Serotonin (5-HT) induced 
peripheral Inhibitory effect was 
demonstrated for the first time. 5- 
HT produced blphaslc response on 
the Isolated colon of mastomys: in¬ 
itial relaxation was followed by 
contraction. Specific 5-HTi recep¬ 
tor antagonist, methyserglde. 


blocks Ca-independent relaxant ef¬ 
fect mediated via 5-HTi receptors. 

Studies on erythrocyte 
membrane demonstrated that both 
membrane skeleton-bllayer Inter¬ 
actions and ATP-dependent 
aminophospholipld pump are re¬ 
quired for maintenance of the 
asymmetric transbilayer phos¬ 
pholipid distribution in 
erythrocytes. 

Studies on major Integral 
membrane proteins of P. knowlesi 
infected monkey erythrocytes 
showed that erythrocyte anion 
channel protein does not undergo 
any major structural changes 
during malarial infection. 

Bacillus sphaericus (mosquito 
larvicide) formulation was found to 
be effective against larvae of Culex 
and Anopheles mosquitoes Ir 
several field studies. The formula¬ 
tion did not show any significant 
deterioration on storage in 
polythene packets at room 
temperature. 

Llposomlsed preparation of 
stibanate against leishmaniasis In 
hamsters was found to be more 
effective than the unliposomlsed 
drug. 

The national centres function¬ 
ing at CDRI continued to render 
R&D services In their respective 
disciplines; these centres are: 
ICMR Centre for Advanced Phar¬ 
macological Research on Tradition¬ 
al Remedies. WHO Collaborating 
Centre for Precllnlcal Evaluation of 
Antlmalarials. National Laboratory 
Animal Centre. National Sophisti¬ 
cated Instrumentation Centre, 
Parasite Bank and the National In¬ 
formation Centre for Drugs and 
Pharmaceuticals. 

During 1989-90, 202 papers 
were published in Journals, and 
seven chapters were contributed in 
books/monographs. 
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Prof. V.S. Rama Das 
takes over as Director, 
CSIR Complex, Palampur 

Prof. V.S. Rama Das. Professor, 
School of Life Sciences, University 
of Hyderabad. Hyderabad, has 
been appointed Director of the 
CStR Complex at Palampur (H.P.). 
with effect from 1 January 1991. 

Prof. Rama Das (bom 5 Feb. 
1933) did his M.Sc. from the Delhi 
University 11953). D. Phil, from the 
Oxford University (UK) (1957), and 
Post Doctoral research at the 
California University (USA) (1959- 
60). 



Prof. Rama Das has about 34 
years of teaching/research ex¬ 
perience: After serving as Assistant 
Professor of Botany at the Univer¬ 
sity of Allahabad from 1957 to 
1959, he Joined Sri Venkateswara 
University (SVU) becoming Profes¬ 
sor In 1970. At SVU he served as 
Professor & Head, Department of 
Botany (1970-83), Professor & 
Chairman of Board (1983-88), 
Vice-Principal for Sciences (1977- 
78). Dean of School of Biology & 
Earth Sciences (1981-83), Dean of 
Faculty of Sciences (1983-88), 
Principal of S.V. College of Arts & 
Sciences (1983-84), Member of 
University Syndicate as Senior 
Professor (1985-86), Member of 
University Executive Council 
(1988-89) and Rector of the S.V. 
University (1986-87). In between 
he also served as Associate Profes¬ 
sor of Biology at the Memorial 


University of Newfoundland, 
Canada (1967- 69), and as Profes¬ 
sor and Director of Centre for 
Photosynthesis, University of 
Hyderabad (1978-80) (on Hen from 
S.V. University). 

He left the Sri Venkateswara 
University In 1989 to join the 
University of Hyderabad, where he 
worked as Professor of School of 
Life Sciences, till the present ap¬ 
pointment. 

He was elected Fellow of the 
Indian Academy of Sciences In 
1975 and of the Indian National 
Science Academy In 1978. He was 
President of the Indian Society for 
Plant Physiology In 1973 and of the 
Andhra Pradesh Academy of Scien¬ 
ces In 1978-79, Editor-in- Chief of 
Indian Journal of Plant Physiology 
In 1977-78 and Member, Executive 
Committees of Indian Science Con¬ 
gress Associations in 1983 and 84. 
He Is on the editorial boards of 
Indian Journal of Experimental 
Biology and Proceedings of Indian 
National Science Academy —Part B. 

Prof. Rama Das has been a 
member of a large number of expert 
committees of the various S&T 
autonomous bodles/govemment 
departments which Incjude CSIR, 
DAE, DNES and DST. He was 
chairman of the panel for Plant 
Physiology (ICAR), and Is an RAC 
member of the Birbal Sahnl In¬ 
stitute of Palaeobotany, CSMCRI 
and CIMSP. 

Prof. Rama Das is recipient of 
many prestigious honours and 
awards which include: FICCI 
Award for Outstanding Achieve¬ 
ment in Life Sciences (1978), 
Meritorious Teacher Award of 
Andhra Pradesh Government 
(1981), J.J. Chinoy Medal in Plant 
Physiology (1978), UGC National 
Lecturer In Botany (1978-79 & 
1985-86), Birbal Sahnl Gold Medal 
(1985), S.M. Sircar Memorial Medal 
(1986) and Watumull Honor Sum- 
mus Medal (USA) (1987). 


A wldety travelled man. Prof. 
Rama Das has visited several re¬ 
search institutions in UK, USA, 
USSR, Sweden, Canada, Australia, 
New Zealand, Greece and Switzer¬ 
land. 

He has 210 publications in 
plant physiology, and 19 students 
who worked under his guidance 
have received their Ph.D. degrees. 

• 

Shantl Swarup Bbatnagar 

Prizes in Science and 

Technology for 1991 

Nominations are invited by the 
CouncU of Scientific & Industrial 
Research for the Shantl Swarup 
Bhatnagar Prizes In science. In¬ 
cluding engineering and technol¬ 
ogy for 1991. The prizes are to be 
given for research contributions 
made primarily In India during the 
past five years. The upper age Hmit 
of nominees for the prize is 45 
years. 

The prizes, each of the value of 
Rs 50,000, may be awarded an¬ 
nually for notable and outstanding 
research, applied or fundamental. 
In the following disciplines: (1) 
biological sciences, (2) chemical 
sciences. (3) earth, atmosphere, 
ocean and planetary sciences, (4) 
engineering sciences, (5) mathe¬ 
matical sciences. (6) medical scien¬ 
ces and (7) physical sciences. 

Nominations should be sent as 
per the prescribed proforma 1 
April 1991. Regulations governing 
the prize and the proforma for 
nomination may be obtained from 
the Head. Human Resource 
Development Group, Extramural 
Research. CSIR Complex. Pusa, 
New Delhi 110 012. 


COITitKNKlUni 

In the news item *CSIRTechaidlGgy 
Awards', publlshedin CSttl fieum, 
40(1990), 220, please note that 
CSIR Techndogy Awards were for 
the year 1990 and not liiar 1989. 
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INSTITUTE OF MICROBIAL TECHNOLOGY, CHANDIGARH 


The thrust R&D programmes of the 
Institute of Microbial Technology 
(IMTECH), Chandigarh, during 
1988-90 were concerned with; (1) 
Industrial ethanol fermentation: 
Construction of Improved strains 
by genetic manipulation and 
process optimization; (2) Rlfamycln 
fermentation: Genetic and 
biochemical approaches for ap¬ 
proved process development: (3) 
Isolation and purification of plas¬ 
minogen activators from animal 
cells and cloning of plasminogen 
activators coding sequence in E. 
colt (4) Selective delivery of an- 
tllelshmanial drugs to macro¬ 
phages; (5) Novel petroleum 
exploration strategies: A feasibility 
study for developing genetic and 
Immunological approaches for 
detection of oil bearing formations; 
(6) Regulation of Immune system: 
An approach towards developing 
B- and T-cell specific im- 
munomodulators; and (7) Con¬ 
struction of vectors for stable 
maintenance and expression of 
foreign cloned genes in yeast and 
study of biological functions of 
proteins by two essential genes. 
The national facilities set up at IM¬ 
TECH are: Biochemical Engineer¬ 
ing Research and Process 
Development Centre: Microbial 
Type Culture Collection and Gene 
Bank; and Distributed Information 
Centre on Enzyme Engineering, 
Immobilized Biocatalysts, 
Microbial Fermentation and 
Bloprocess Engineering. 

During the period, technical 
know-hows related to: (a) an Im¬ 
proved strain of Saccharomyces 
cereutsiae for fermentlve produc¬ 
tion of ethanol, and (b) a novel 
process for enzymic conversion of 
nfamycln B to rlfamycln S, were 
transferred to the industiy. 

The Improved strain, developed 
by genetic manipulation, could fer- 


R&D Highlights: 1988-90 

ment molasses having Initial sugar 
concentration of 25-30% to 
produce 12-16% (v/v) ethanol In 
course of 36-48 h. In comparison 
to Its parent strain, it showed 
higher osmotolerance, ethanol 
tolerance and under optimal condi¬ 
tions produced ethanol with an ef¬ 
ficiency of more than 90%. The 
strain could grow well In YPD 
medium at temperatures up to 
37"C. Since it grows well In high 
molasses concentration (pH 5.0), 
possibility of Its contamination by 
bacteria Is less. For growth and 
fermentation In molasses, no sup¬ 
plementation was found to be 
necessary. The stability of the 
properties of this strain is ensured 
by the fact that It Is homothalllc 
and of high ploldy. The potential 
Impact of this strain on the ethanol 
Industry In India can be gauged 
from the fact that the strains cur¬ 
rently used by most of the 200 
distilleries produce 6-8% (v/v) 
ethanol from a feedstock contain¬ 
ing an initial maximal sugar con¬ 
centration of about 15% (v/v). 

The project on rlfamycln fer¬ 
mentation was taken up with the 
twin alms of developing high yield¬ 
ing strains of Nocardia medtter- 
ranei for the production of 
rlfamycln B by gene cloning and 
protoplast fusion techniques and a 
method for efficient microbial 
transformation of rlfamycln B to 
nfamycln S. 

To start with, standard ATCC 
rlfamycln B producing cultures of 
N. medilerranei were obtained and 
rlfamycln fermentation was stand¬ 
ardized using dliferent media. A 
particular low producer strain from 
a pharmaceutical house was also 
obtained. Using selection and 
mutagenesis techniques, a strain 
which produced 4.2 g/lltre of 
rlfamycln B was developed from the 
latter. The strain, however, was 


found to be very stable. Also, a 
method was developed for easy 
separation and accurate estima¬ 
tion of rlfamyclns by HPLC. 

A microbe, subsequently iden¬ 
tified as Curvularia lunata, was iso¬ 
lated from soil which was found to 
produce an extracellular enzyme, 
characterized as rlfamycln oxidase, 
capable of transform!^ rlfamycln 
B to rlfamycln S. A process was 
developed using this strain. 

Furthermore, a new method 
was developed for the screening of 
rlfamycln B producing mutants 
using the C. lunata oxidase. Also, 
methods for protoplasting and 
regeneration of different N. mediter- 
ranei strains were standardized 
with a view'to carrying out 
electrofusion experiments. Of the 
two strains taken for fusion studies 
one was a relatively high producer 
of rlfamycln B In the presence of 
sodium barbiturate while the other 
could produce rlfamycln B even tn 
the absence of barbiturate albeit at 
a lower level. These strains were 
made resistant to vlomycln and 
streptomycin respectively, and 
fusants resistant to both an¬ 
tibiotics were screened for an¬ 
tibiotic producing capability In the 
absence of sodium torbiturate. It 
was found that the fusants at best 
could produce just as much 
rlfamyctn as the parents. 

A few rlfamycln resistant 
mutants of S. llvidans were also 
Isolated so as to use them as hosts 
for cloning of genes of rifamycin 
bioi^thetic pathway. This was to 
ensure that the cloning host is able 
to survive the lethal effect of the 
antibiotic produced In case all the 
genes of Its bios 3 mthetlc pathway 
cloned therein are;^ expressed efli- 
clently. To ^lude the possibility 
that the cloning hosts thus ob¬ 
tained could be resistant to the 
antibiotic due to permeability bar- 
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rler, RNA potymerase assay was 
performed with the cell free ex¬ 
tracts of the mutants In the 
of rlfampicin. In five of the 
mutant extracts. RNA polymerase 
was found to be active In the 
presence of rlfampicin, thereby in¬ 
dicating that these could be used 
as potential hosts for cloning 
rlfamycln biosynthetic pathway 
genes. 

Attempts were made to develop 
an indigenous technology to 
produce plasminogen activators at 
a reasonable cost for use in throm¬ 
bolytic therapy. So far none of the 
agents used (such as strep¬ 
tokinase. urokinase, tPA, etc.) is 
produced indigenously. Purlflca- 
tlon of urokinase from urine was 
done by placing silica gel columns 
directly in the urinal. As the urine 
passed through these columns, 
most of the fibrinolytic activity was 
adsorbed on the gel. The bound 
material was eluted with 4% am¬ 
monia solution and fij^her frac¬ 
tionated by ammonium sulphate 
precipitation. The fractionated 
material was then passed through 
a column of amberlite lRC-50. The 
product obtained was a crude 
preparation of urokinase. In 
western countries, a preparation of 
this purity is marketed for therapy. 
But it was further purified through 
an affinity column of monoclonal 
antibodies against urokinase 
developed in the institute. This 
gave a highly purified urokinase 
with a specific activity of 
15.000/PU/mg protein. The cost of 
this purified urokinase of 25,000 
plough units is much less com¬ 
pared to the product of many phar¬ 
maceutical companies which 
produce urokinase of low potency, 
for therapeutic use. 

To conduct scale up studies, 
trials were conducted In an in¬ 
dustrial plant. The design of the 
columns and the process were 
standardized and made suitable for 
commercial applications. 


The urokinase therapy IS 
known to cause some undesired 
degradation of flbrogen In the cir¬ 
culating blood. For preventing this 
by specifically targetting the 
urokinase to clot surface, 
monoclonal antibodies against 
fibrin were raised. After fusion, five 
clones were selected, of which one 
was found to be fibrin specific. In 
order to get a stable cell line, this 
highly fibrin specific clone D-4 was 
subcloned by limiting dilution and 
ultimately two stable cell lines B- 
411 and C-511 which secrete 
human fibrin monomer specific 
monoclonal antibodies were ob¬ 
tained. The clones have been stable 
for antibody production for 12 
months and secrete nearly 8 mg of 
pure antibody per 2 ml of ascitic 
fluid. 

Macrophages mainly par¬ 
ticipate in host defence. But in a 
number of diseases of viral, bac¬ 
terial, fungal and parasitic etiology, 
the causative agents proliferate 
within the macrophages. There¬ 
fore, delivery systems capable of 
targetting various drugs to the cells 
of macrophage lineage are extreme¬ 
ly useful in the chemotherapy of a 
large variety of diseases affecting 
millions of people worldwide. 

A targetting rationale for selec¬ 
tive delivery of antllelshmanlal 
drugs to macrophages was estab¬ 
lished utilizing the exquisite 
specificity and high efficiency of the 
process of endocytosls mediated by 
‘scavenger receptors’ present ex¬ 
clusively on the cells of macro¬ 
phage lineage. The delivery ^stem 
designed by IMTECH consists of a 
polyanionic macromolecule recog¬ 
nized by the scavenger receptors 
which act as a vehicle to carry drug 
molecules attached to it Inside the 
cells. 

The feasibility of this approach 
was determined by chemical con¬ 
jugation of a cytotoxic drug, 
methotrexate (Mtx) to a macro- 
molecular ligand, maleylated 
bovine serum albumin (MBSA), 


Shantl Swarup 
BhatnagarPrlaet: 

1990 

The following ten scientists 
have been selected for the 
Shantl Swarup Bhatnagar 
Prizes for Science and Tech¬ 
nology for the year 1990: 

Biological Sciences: Dr 
Samir Kumar Brahmachari. 
Molecular Biophysics Unit. 
Indian Institute of Science. 
Bangalore. 

Chemical Sciences: Dr 
B.M. Choudaiy, Scientist, In¬ 
dian Institute of Chemical 
Technology. Hyderabad and 
Prof. N. Sathyamurthy. 
Department of Chemistry, In¬ 
dian Institute of Technology. 
Kanpur. 

Engineering Sciences-^ 
Prof. Sankar Kumar Pal. 
Electronics & Communica¬ 
tion Sciences Unit, Indian 
Statistical Institute, Calcutta 
and Dr Gangan Prathap. 
Scientist. Structural Sciences 
Division, National Aeronauti¬ 
cal Laboratory. Bangalore. 

Medical Sciences: Dr M.K. 
Bhan, Department of 
Paediatrics, All India Institute 
of Medical Sciences, New 
Delhi. 

Mathematical Sciences: 
Prof. Ramachandra Balasub- 
ramanlan. Institute of Mathe¬ 
matical Sciences, Madras and 
Dr S.G. Danl, School of Math¬ 
ematics, Tata Institute of Fun¬ 
damental Research. Bombay. 

Pfu/sical Sciences: Prof. 
Ganapathy Baskaran. In¬ 
stitute of Mathematical Scien¬ 
ces. Madras and Prof. AJay 
Kumar Sood, Department of 
Physics. Indian Institute of 
Science. Bangalore. □ 
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recognized by scavenger receptors 
present predominantly on macro¬ 
phages. It was also shown that the 
drug conjugate (MBSA-Mtx) binds 
with high affinity receptors on mac¬ 
rophage surface leading to rapid 
internalization and subsequent 
degradation of the ligand in the 
lysosomes releasing a phar¬ 
macologically active form of 
methotrexate. The drug conjugate 
was about 100-fold more effective 
than the free drug in eliminating 
Intracellular amastlgotes of Leish 
mania harboured by macrophages. 
It was also shown that this 
cytotoxic activity is due to en¬ 
hanced uptake of methotrexate in 
conjugated form compared to the 
free drug. Finally, the drug con¬ 
jugate brought about more than 
90% reduction in the size of foot¬ 
pad lesion within 11 days in an 
experimental model of cutaneous 
leishmaniasis in hamsters. 

To demonstrate the generalized 
application of this modality of drug 
delivery for other macrophage-as¬ 
sociated diseases, the bacterial dis¬ 
ease, tuberculosis was chosen. In 
this disease, the causative agent 
Mycobacterium tuberculosis is also 
harboured by macrophages. It was 
shown that p-aminosallcyllc acid 
(PAS) conjugated to MBSA was 
nearly 100 times as effective as free 
PAS In killing the Intracellular 
mycobacteria in mouse peritoneal 
macrophages Infected in culture 
with M. tuberculosis. The killing of 
intracellular mycobacteria 
mediated by the drug conjugate 
could be effectively prevented by 
simultaneous addition of excess 
MBSA or chloroquine to the 
medium whereas these agents did 
not affect the microbicidal action of 
free PAS. 

Under the programme on Novel 
Petroleum Exploration Strategies, 
the institute continued to carry out 
feasibility study for developing 
genetic and Immunological ap¬ 
proaches for detection of microflora 
diagnostic of oil-bearing forma¬ 


tions. Three propane/butane 
utilizing bacteria were isolated and 
purified. Three of them. RKJ 40 
(Gram negative), RKJ 35 (Gram 
positive and Identified as a species 
of Rhodococcus) and RKJ 23 
(refractory to Gram strain) were 
selected for detailed study. Two 
proteins from RKJ 35 and RKJ 40 
were purified and used to raise an¬ 
tibody against them. 

Western blotting using these 
antibodies clearly demonstrated 
that these proteins are specifically 
Induced in presence of 
propane/butane and these 
proteins are not detectable in the 
same strain grown on glucose, 
propanol or in nutrient broth. Fur- 
themiore, antibodies against one of 
the proteins showed good 
specificity towards whole cells only 
when they were exposed to propane 
or butane. 

Studies were also carried out to 
check whether these proteins were 
present in other bacteria capable of 
utilizing propane and/or butane, 
and to see whether they were com¬ 
ponents of a bigger protein 
molecule. 

Attempts were continuing to 
develop genetic transfer ^sterns 
for the hydrogen-utilizing or¬ 
ganisms to get a good expression of 
genes In their natural host. 

The precise mechanism by 
which accessory cells facilitate T 
cell activation is not clearly under¬ 
stood. Evidence is available to sup¬ 
port the concept that at least two 
signals are required for activation 
of T lymphocytes, one signal being 
provided by antigen occupancy of T 
cell antigen receptor (TCR) and the 
other by the soluble material 
liberated by the accessory cells. In 
conjunction with these two. a third 
signal called signal zero provided 
by APCs is predicted to play a role 
In activation of T cells. While trying 
to uncover the mechanism of this 
signal zero IMTECH isolated 
membrane proteins from normal 
peritoneal macrophages, using 


SDS polyacrylamide gel 
electrophoresis, lire proteins were 
eluted from the gel and each, 
protein was tested for its abillty^ to 
regulate antigen specific B cells in 
T dependent responses. 

In the yeast S. cerevlsae, 3’- 
phosphoglycerokinase is very 
strong constitutive promoter. A 
strategy was conceived to regulate 
the expression of cloned 
heterologous genes under this 
promoter, using operator repressor 
system of bacteriophage lambda. 
As the first step in this direction. Cl 
repressor gene lambda was cloned 
and expressed In yeast. The filter 
binding assay suggested that the 
expressed protein was a functional 
one. The immunofluorescence 
studies Indicated that the protein 
was largely localized in the nucleus 
even though a considerable 
amount of it was also present in the 
cytosol. 

Analysis of the level of 
transcription of yeast URA3 and 
TRPl genes in E. colt at different 
temperatures revealed that the 
genes under the control of their 
own promoters also behaved in a 
temperature dependent manner in 
E. colt □ 

Studies on recA and 
umuDC Gene Complex of 
Vibrio cholerae 

To maintain genetic continuity, 
living cells have different 
regulatory networks of genes to 
repair damage to their DNA. Scien¬ 
tists of the Biophysics Division at 
the Indian Institute of Chemical 
Biology (IICB), Calcutta, have been 
studying the strategies adopted by 
V. cholerae cells to repair damage 
to its DNA for the last several years 
ICSIR News. 33(1983) 140 & 
34(1984) 1191. Studies on error- 
proof DNA repair mechanisms have 
shown that V. chplerae cells are 
extremely inefficient in repairing 
UV-induced DNA damage by the 
major repair pathway. Examina¬ 
tion of the error-prone repair 
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mechanisms In this organism, 
which lead to mutations, has 
resulted in several confusing ob- 
gi«Mil|ms. The error-prone repatr 
actlvlty has been found to be 
repressed in undamaged wild type 
cells and expressed as one of a 
metabolically diverse but coor- 
dlnately regulated group of in¬ 
ducible functions, in response to 
UV irradiation or other agents that 
damage DNA or interrupt its 
replication. The first regulatory 
network induced by DNA damage 
whose regulation is now under¬ 
stood in some detail is the so called 
‘SOS’ network, controlled primarily 
by the recA and lexA gene func¬ 
tions. These genes are expressed 
at a significantly higher level when 
the cell DNA is damaged. Prelimi¬ 
nary studies from this laboratory 
have demonstrated that V. cholerae 
cells cannot be mutagenlzed by UV 
light, and UV-lrradlated 
choleraphages cannot be Welgle 
reactivated, although UV-induced 
chloramphenicol Ihhlbltable 
fliamentatlon of the host cells are 
observed. All these phenotypic ex¬ 
pressions are dependent on func¬ 
tions of genes that are Induced 
following SOS inducing signals. 

Shn Subrata K. Ghosh of IICB 
undertook studies to examine the 
status of several SOS-induced gene 
functions in V. cholerae cells. He 
constructed several genomic 
libraries, and using interspecific 
complementation of an E. coll recA 
mutant with plasmids containing 
the gene bank of V. cholerae, iden¬ 
tified the recA gene of this or¬ 
ganism. His studies showed that 
the recombinant plasmid pDP145 
contains a 1.5 kb segment of V. 
cholerae DNA which codes for a 
protein of MW 39,000. The 
product of this gene confers methyl 
methane sulfonate resistance on 
the £. coU recA mutant, suppresses 
its UV light sensitive phenotype, 
and exhibits proteolytic activity for 
the phage lambda repressor. He 


demonstrated the induction of the 
39.000 Da protein in UV-irradiated 
V.. cholerae ccUs. The nucleotide 
sequence of the recA gene was 
determined. 

Demonstrating the existence of 
a functional recA gene in V. 
choteroe cells for the first time. Shrl 
Ghosh addressed to the problem as 
to why these cells are UV non- 
mutable, and UV- Irradiated 
choleraphages cannot be Welgle 
reactivated. For the SOS respon¬ 
ses to occur, in addition to the recA 
gene, several other gene functions, 
viz. uvrA, umuD and umuC are 
required. V. cholerae cells possess 
the uvrA gene functions, hence 
Shrl Ghosh examined the status of 
the umuDC gene complex in this 
organism. All his attempts to iden¬ 
tify a umuDC analog using inter¬ 
specific complementation of E. coll 
mutants with plasmids containing 
a gene bank of V. cholerae were 
unsuccessful. The DNA from none 
of the vibrio species examined so 
far. including marine vibrios, 
hybridized to E. coli umuC and 
umuD gene sequences. However, 
the lack of hybridization of the E. 


coli umuDC gene sequeiKX to V. 
cholerae DNA does not necessai% 
imply that V. cholerae cells lack 
functional analog of these genes. 
To prove conclusively the lack of 
umuDC gene functions in V. 
cholerae. Shrl Ghosh made use of 
the plasmid pKMlOl which carries 
a gene complex mucAB which can 
complement the umuDC func¬ 
tions. The plasmid pKMlOl was 
conjugally transferred to V. 
cholerae cells and It was 
demonstrated that these cells can 
now be mutagenlzed by UV light 
and Welgle reactivation of UV-lr- 
radiated choleraphages becomes 
possible. 

Thus, the studies performed 
Shri Ghosh have conclusively es¬ 
tablished that V. choleraeccUs lack 
the umuDC gene functions and 
that these cells have a functional 
recA gene. 

Shrl Ghosh carried out these 
studies under the guidance of Dr 
Jyotlrmoy Das of lICB. and vras 
awarded Ph.D. degree in 
Biochemistry (1990) by the Calcut¬ 
ta University for his thesis based 
on the studies. □ 


The Science and Applications of Liquid 

Crystals 

Prof. N.V. Madhusudana's Bhatnagar Priae-winnlng Work* 


Liquid crystals have become widely 
known because of their application 
in display devices. As the name 
implies, liquid crystals are inter¬ 
mediate states of matter, sharing 
some properties like optical 
anisotropy with crystals and some 
others, like the ability to flow, with 
liquids. Indeed, there are many 
types of liquid crystals, whose 

•Prof. N.V.Madhusudana, Raman Research 
Institute, Bangalore, has been awarded the 
Shantl Swamp Bhatnagar Prize in Physical 
Sciences (alongwllh Prof M. Lakshmonan of 
the Bharathldasan University, 
Tlmchirapalll) |CS/R News, 40(1990)222 & 
41(1991)141. 



physical properties and response 
to external stimuli are of Immense 
interest to fundamental physicists. 
Prof. Madhusudana has been 
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working In this field for over two 
decades. His interests range over 
a wide area of the physics and ap¬ 
plications of liquid crystals. Some 
of his recent contributions are 
summarized below: 

Many highly polar compounds 
exhibit the following counter-intui¬ 
tive double reentrant phase se¬ 
quence as they are cooled: 
isotropic-nematlc-smectlc A- 
reentrant nematic-reentrant smec¬ 
tic. The nematic phase has only an 
orientational order while the smec¬ 
tic also has a layered arrangement 
of the molecules in addition. Qne 
of Madhusudana's contributions is 
the development of the first satis¬ 
factory molecular theory of this 
phase sequence by recognizing the 
Importance of permanent dipolar 
as well as dipole-induced dipolar 
interaction in such compounds. 

Electrohydrodynamic (EHD) 
instabilities in nematics have been 
studied for the past couple of 
decades by several groups. There 
were several puzzling experimental 
results like the occurrence of 
‘oblique’ rolls in the low frequency 
conduction regime and 
’longitudinal’ EHD instabilities in 
materials with negative conduc¬ 
tivity anisotropy, which could not 
be explained by earlier theories. It 
has been shown that flexoelectrlc 
effects play an Important role In the 
problem and a theory has been 
developed by including 
nexoelectrlclty. The new model ac¬ 
counts for all the observations. 
Some experiments have also been 
conducted to prove directly the im¬ 
portance of the flexoelectrlc effects 
in EHD instabilities In nematics. 
Very recently. It has been shown 
that by changing the symmetry of 
the cell by having pretilt angle of 
the molecular orientation, 
propagating EHD patterns result 
under a DC excitation. The predic¬ 
tion has also been confirmed ex¬ 
perimentally. 

One of the first physical studies 
on liquid crystals was done by Leh¬ 


mann in 1900 when he found that 
the chiral symmetry of cholesterics 
results In a continuous rotation of 
drops subjected to a vertical 
temperature gradient. 'This experi¬ 
ment requires special boundary 
conditions and has not been 
reproduced. An analogous effect, 
viz. electromechanical rotation 
under the action of a DC electric 
field was recently demonstrated by 
devising a very special technique of 
floating essentially ‘flat’ cholesteric 
drops In the isotropic phase. This 
has enabled the first measurement 
of electromechanical coefficient In 
cholesterics. More recently, a 
linear electrooptic effect has been 
demonstrated in cholesteric liquid 
crystals by exploiting the 
electromechanical effect. 

Other experimental results 
which are noteworthy are: (a) the 
first demonstration of the coexis¬ 
tence of two nematic phases in a 
binary mixture of compounds with 
small molecular weights, one of 
them having rod-like and the other 
dlsc-ltke molecules. 'The special 
configurations of the molecular 
orientation occurring in such a 
coexisting region have been used to 
demonstrate the topological 
equivalence of point and ring 
defects in nematics; (b) the first 
observation of a regular network of 
point dlsclinations at the nematic- 
isotropic Interface in suitably 
prepared samples: and (c) the 
measurement of the depression in 
the nematic-smectic A transition 
point caused by a distorted 
molecular alignment. 

Apart from these fundamental 
studies. Prof. Madhusudana has 
also been closely associated with 
the collaborative effort of the 
Raman Research Institute and 
Bharat Electronics (BE) to develop 
an indigenous knowhow for the 
manufacture of liquid ciystal dis¬ 
plays. which are now being 
marketed by BE. He also initiated 
the development of some new ad¬ 
dressing techniques to multiplex 
matrix displays. 


Prof. Madhusudana took his 
B.Sc. (1962), M.Sc. (1964) and 
Ph.D. (1971) degrees from the-, 
University of Mysore. He has 
taught under-graduates in Sarada 
Vilas College, Mysore, during 
1964-65, and post-graduates in 
the University of Mysore In 1971. 
He has been pursuing his research 
activities In the Raman Research 
Institute. Bangalore, since Sep¬ 
tember 1971. and Is now a Profes¬ 
sor. He was a visiting* scientist at 
Laboratolre de Physique des 
Solldes, Unlverslte Parls-Sud, 
Orsay, France, during 1983-84 
and a visiting associate professor 
at the Centre de Recherche Paul 
Pascal. Unlverslte de Bordeaux I. 
France, for a few months during 
1984-85. He is a Fellow of the 
Indian Academy of Sciences. He 
has over 90 publications to his 
credit and hds been an invited 
speaker In several International 
conferences. □ 

Structural Ceramics for 
Launch Vehicles & Satel¬ 
lites — Paper presented 
by Dr B.K. Sarkar at 
ISAC-90 

Dr B.K. Sarkar, Director. Central 
Glass & Ceramic Research In¬ 
stitute (CGCRI), Calcutta, 
presented a paper entitled Struc¬ 
tural Ceramics for Launch Vehicles 
& Satellites' at the International 
Symposium on Advanced Ceramics 
(ISAC-90) organized during 26-28 
November 1990 at the Bhabha 
Atomic Research Centre, Bombay, 
which dealt critically the underly¬ 
ing aspects for the choice of struc¬ 
tural ceramics In launch vehicles 
and satellites. It identifled, area- 
wise, the applications of ceramics, 
and described research areas 
where Improvement of perfor¬ 
mance would be essential to meet 
the sophisticated demands of 
manned space missions in future. 

In the past few decades, space 
industry has been one of the major 
driving forces for the development 
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Dr B.K. Sarkar, Director, CGCRI, presenting 
his paper on Structural Ceramics for Launch 
Vehicles and Satellites, at ISAC- 90 

of advanced critic materials. 
"Weight saving’ and correlated ’cost 
saving’ are the keywords that 
stimulated the development and 
utility of ceramics as a structural 
material. Weight saving has been 
the primary factor for the selection 
of material for launch vehicles and 
satellites. 

Ceramic materials exhibit a 
combination of very useful physical 
and mechanical properties along 
with high refractoriness, resis¬ 
tance to corrosion and erosion, and 
low evaporation loss in high 
vacuum. However, their applica¬ 
tion has been restricted owing to 
brittle behaviour and low tough¬ 
ness to withstand severe shock and 
vibration that a launch vehicle en¬ 
counters during lift off. Yet they 
have been widely accepted in the 
form of fibres and composites. □ 

DBT-sponsored Training 
Course on Tissue Culture 
at CIMAP 

A 15-day DBT-sponsored training 
course on ’Protoplast Culture. 
Somatic Hybridization. Encapsula¬ 
tion and Genetic Transformation 
Techniques’ was inaugurated at 


the Central Institute of Medicinal 
and Aromatic Plants (CIMAP). 
Lucknow, by Dr P.V. Sane. Direc¬ 
tor, NBRI, Lucknow, on 19 Novem¬ 
ber 1990 In which scientists of the 
local institutes and trainees drawn 
from various universities. In¬ 
stitutes and Industrial concerns 
from all over India, were present. 

Welcoming the trainees and 
guests. Dr R.S. Thakur, Director. 
CIMAP, presented the salient 
achievements of Plant Tissue Cul¬ 
ture Division of the Institute, such 
as development and release of a 
high yielding variety — BIO-13 of 
citronella Java, an Important 
aromatic crop, and conservation of 
endangered medicinal plants 
through plant tissue culture. 'The 
laboratory has also embarged upon 
the programme for production of 
secondary metabolites in tropane 
alkaloid-yielding plants and gin¬ 
seng which would enable the scien¬ 
tists to produce much needed raw 
materials in a short time, for phar¬ 
maceutical preparations. 

Dr P.V. Sane, the chief guest, 
exorted the scientists to adapt 
latest technologies of plant tissue 
culture for Improving plantation 
crops. Including medicinal and 


aromatic plants. Dr Sane advised 
the tissue culturists to avoid over¬ 
selling of their ideas before 
thorough verification of the results. 
He said that tissue culturists must 
work in collaboration with 
chemists, breeders, agronomists 
and plant pathologists in order to 
make their results more fruitful. Dr 
Sane was hopeful that the DBT 
training course would provide an 
excellent opportunity to the par¬ 
ticipants not only to learn ad¬ 
vanced techniques of biotech¬ 
nology but also enable them to ex¬ 
change their views. 

The training programme con¬ 
cluded on 5 December 1990. The 
function was presided over by Prof. 
C.P. Sharma, Head. Botany 
Department. Lucknow. 

Prof. Sharma In his address 
praised the capabilities and R&D 
programme of plant tissue culturr: 
underway In CIMAP, ranging from 
micropropagation to protoplast 
culture, somatic hybridization, en¬ 
capsulation and genetic transfor¬ 
mations. He was hopeful that the 
participants would be applying 
these techniques in various crop 
Improvement programmes. 



Dr P.S. Ahiqa, Head. Plant Tissue Culture Latxxatory, CIMAP, briefvig the audience about ttte 
aims and objeinives of the DBT sponsored Training Course Seen on the dais (from left) are: 
Dr R.S Thakur, Director. CIMAP and Dr P.V. Sane, Director, NBRI. Lucknow 
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Dr P.S. Ahuja. Head of the 
Plant Tissue Culture Laboratory, 
presented the vote of thanks. y 

Training cum Demonstra¬ 
tion Programmes on Fcr- 
rocement Technology in 
Karnataka 

As a part of the activities under 
Science & Technology Action Plan, 
the CSIR Polytechnology Transfer 
Centre, Bangalore, organized two 
two-day Training cum Demonstra¬ 
tion Programmes on Ferrocement 
Technology at Bellary and Bidar 
during 19-20 and 22- 23 November 
1990 respectively. Shrl P.C. Shar- 
ma and Shrl Janardhan Swarup of 
the Structural Engineering Re¬ 
search Centre. Ghazlabad, gave 
lectures and actual demonstration 
on construction of ferrocement 
product. 

The programme at Bellary was 
jointly organized with District In¬ 
dustries Centre, Bellary and Con¬ 
tractors & Builders Association, 
Bellary. The programme was at¬ 
tended by around 40 qualified 
professionals from PWD, Land 
Army, local engineering colleges 
and Industry. The programme was 
inaugurated by the Chief 
Secretary. 


The programme at Bidar was 
co-sponsored by the District In¬ 
dustries Centre and Karnataka 
State Financial Corporation. Bidar. 
Shrl D.N. Naraslmha Raju, Deputy 
Commissioner of Bidar, In¬ 
augurated and over 50 qualified 
professionals participated. 

The state government or¬ 
ganizations expressed their deep 
appreciation for the efforts made by 
PTC-Bangalore in bringing this 
technology to their door steps. □ 

CONFERENCE BRIEFS 

Dr D.D. Haidar 

Dr Durga Das Haidar of the Central 
Fuel Research Institute. Dhan- 
bad.attended the Eleventh Interna¬ 
tional Coal Preparation Congress, 
from 22 to 25 October 1990 at 
Tokyo, Japan. Delegates from 23 
countries participated In the con¬ 
gress and presented papers related 
to beneflclatlon of fine and 
ultraflne coals, process control and 
monitoring devices, development of 
dewatering systems, optimization 
studies and development of new 
equipment and techniques for coal 
beneflclatlon. etc. Dr Haidar 
presented a paper entitled ‘Effect of 
Some Operating Variables on the 



Shn D.N. Naraslmha Riyu. Deputy Commissioner, Bidar District, inaugurating the Traning cum 
Demonstration Programme on Ferrocement Technology at Bidar 


Adsorption of Conditioning Oil on 
Coal Particles' in the Innovations in 
Coal Cleaning Technology session. 


Dr T.V. Ranuma 

Dr Y.V. Ramana, Scientist, Nation¬ 
al Geophysical Research Institute 
(NGRI), Hyderabad, attended the 
flith International Seminar and Ex¬ 
hibition on Earthquake Prognos¬ 
tics, held at Lagos. Nigeria, from 2 
to 6 December 1990 and'presented 
a paper entitled Sensiiig Microlevel 
Fluctuations in Groundwater by 
Pulse Echo Technique (PET) — A 
potential tool for earthquake prog¬ 
nostics. 


Dr D.D. Singh 

Dr D.D. Singh. Scientist. NGRI. 
Hyderabad, attended a workshop 
on ‘Earthquake Sources and 
Regional Lithospheric Structures 
from Seismic Wave Data, held at 
Trieste. Italy, from 19 to 30 Novem¬ 
ber 1990 and presented results of 
the seismologlcal studies In the In¬ 
dian region. 


Dr T.S.R'. Prasada Rao 

Dr T.S.R. Prasada Rao, Director. 
IIP. Dehra Dun. delivered an in¬ 
vited talk on ‘Design development 
and conunerclallzation of zeolite- 
based catalyst for xylene 
isomerisation’ at the International 
Workshop on Catalyst Design, held 
during 11-13 December 1990 at 
Trieste. Italy. The vvorkshop was 
organized jointly by the Third 
World Academy of Science and In¬ 
ternational Centre for Pure & Ap- 
pUed Chemlstiy and was chair^ 
by Prof. C.N.R Rao, Director. In¬ 
dian Institute of Science. Ban¬ 
galore. Also, he had discussions on 
mutual cooperation with Prof. F. 
Trifro of Department of Industrial 
Chemistry and Materials, during 
14-15 December 1990 at Bologna, 
Italy. □ 
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\ DEPUTATION BRIEFS 

Dr V. Tegnarunan 

Dr V. Yegnaraman, Scientist, 
Central Electrochemical Research 
Institute (CECRl), Karaikudi, was 
deputed to France under the ex¬ 
change of scientists programme 
between the CSIR and CNRS. Paris, 
for a period of two months from 2 
October 1990 to cany out inves¬ 
tigations on Joint research project 
on Electrocatalysis and Develop¬ 
ment of Biosensors. 

Shrl R.M. Sabarathinam 

ShrlRM. Sabarathinam, Scientist, 
CECRl, Karaikudi, visited Ger¬ 
many under the short term fellow¬ 
ship offered by the German 
Academic Exchange Service, for a 
period of three months from 1 Oc¬ 
tober 1990. He got training in using 
modem techniques for the inves¬ 
tigations of electrode processes 
such as electrochemical im¬ 
pedance spectroscopy, photo¬ 
electrochemical characterization 
of semiconductor electrodes, etc. 

Shrl 8.K. Jain and Dr Alok 
Saxena 

Shri S.K. Jain, Engineer El and Dr 
Alok Saxena. Engineer C. Indian 
Institute of Petroleum (IIP), Dchra 
Dun were deputed to the Institute 
Francais Dti Petrole, France, 
during 23 July - 23'December 
1990, to receive practical training 
for the latest design norms and 
techniques pertaining to petroleum 
refining processes. They also 
prepared the process packages for 
different international projects re¬ 
lated to hydrodesulphurizatlon, 
reforming and hydrogenation 
processes. 

Shrl J.M. Nagpal 

Shrl J.M. Nagpal. Scientist El. IIP. 
Dehra Dun. visited Germany under 


CSIR-DAAD exchange programme 
for two months from 2 September 
1990 and worked on analysis of 
hydrocarbons and conversion of 
natural gas to liquid hydrocarbons 
through Flscher-Tropsch syn¬ 
thesis. 


Shri S. Singhal 

Shri S Singhal. Scientist F. IIP. 
Dehra Dun, attended the First 
Asia-Pacific International Sym¬ 
posium on Combustion and Ener¬ 
gy Utilization, from 15-18 October 
1990 at Beijing, China. □ 


Dr Krishna Sapru visits 
CECRl under the TOKTEN 
Programme 

Dr (Smt) Krishna Sapru. Vice- 
President. Special Products, TIPS 
Inc., USA. visited the Central 
Electrochemical Research Institute 
(CECRl), Karaikudi, during 3-12 
December 1990 as a UNDP expert 
under the Transfer of Knowledge 
Through Expatriate Nationals 
(TOKTEN) Programme. During her 
stay, she held discussions with 
scientists working in different 
areas of electrochemistry, especial¬ 
ly with the Fuel Cells Group, on 
designing a prototype molten car¬ 
bonate fuel cell system. □ 


I TRAINING COURSES 

Integrated Training cum 
Demonstration 
Programme on Lowcost 
Btdlding Materials & 
Housing 

Under the 35-Point Action Plan of 
Government of India, the 
programme on ‘Lowcost Building 
Materlals/Altematlve Components 
and Related Construction 
Techniques’ has been identified as 
one of the major thrust areas. In 
consonance with this, CSIR along 
with other related agencies 


launched a massive effort to boost 
R&D work on lowcost building 
materials and disseminate the 
technologies developed. The 
Central Glass & Ceramic Research 
Institute (CGCRI), Calcutta, has 
long been engaged in the R&D ac¬ 
tivities on lowcost building 
materials/components with spe¬ 
cial emphasis on the use of avail¬ 
able clay-based ceramic materials 
for this purpose, and dissemina¬ 
tion of information on these ac¬ 
tivities. 

As a part of these efforts. 
CGCRI arranged two training cum 
demonstration programmes. The 
first programme was on: Fibre 
Reinforced Plastic (FRP) Products 
as Lowcost Substitutes for Conven¬ 
tional Building Materials. Held 
during 27-30 August 1990, it was 
attended by about 35 participants 
from rural and urban sectors. The 
programme was sponsored by M/s 
CElAT Ltd (Glass Fibre Division) 
and M/s. Bakalite Hylam Ltd. 

The second programme was on 
Lowcost Building Materials and 
was held during 5-15 November 
1990. About 70 participants from 
all over the country, specialty from 
the eastern and north-eastern 
regions, attended the programme. 
The technologies/materials 
covered in the programme were: 
Ceramic hollow blocks (glazed and 
unglazed), Tile-based slope and flat 
rooflng elements. Lowcost concrete 
with water proofing. Hollow con¬ 
crete blocks. Housing construction 
techniques using non-conventlon- 
al building materials, and Low 
thermal mass (LTM) kiln for firing 
lowcost ceramic materials. 

Most of the participants came 
to know for the first time about the 
lowcost building materials and the 
technologies developed at CGCRI 
to produce these. Some of the par¬ 
ticipants evinced interest to set up 
small scale units for production of 
hollow blocks. The civil engineers 
and architects felt satisfied about 
the utility of lowcost building 
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materials developed at CGCRI. The 
participants urged CGCRI to con¬ 
duct more of such training cum 
demonstration programmes. (j 

Dr S.R. Gowarlkar retires 

Dr S.R. Gowarlkar, Director, 
Central Sclentlflc Instruments Or¬ 
ganisation, Chandigarh, has 
retired consequent upon attaining 
the age of superannuation. He 
handed over the charge to Dr J. 
Prasad, Scientist F, CSIO, on 31 
January 1991 |A.N). LI 


HONOURS & AWARDS 


Dr G.P. Phondke awarded 
NCSTC National Award for 
Best Science & Technology 
Coverage in Mass Media 

Dr G.P. Phondke, Director, Publi¬ 
cations & Information Directorate. 
New Delhi, has been awarded the 
NCSTC National Award for Best 
Science & Technology Coverage in 
Mass Media for 1991, Jointly with 
Dr R. Sreedher, Director of 
Programmes (EB), All India Radio, 


New Delhi. This award carries Rs 
50,000 in cash, a bronze medal, 
and a scroll with a citation. 

Dr Phondke Is a popular 
science writer of repute. He has 
contributed more than 1000 ar¬ 
ticles on many science and tech¬ 
nology themes in English. Marathi 
and Hindi. He has also written In¬ 
vestigative articles on burning 
scientific and technological Issues 
such as Bhopal gas tragedy, the 
imported Irlsh-butter controversy, 
the use of electronic voting 
machines, etc , and scripts for 
several radio programmes using 
diverse formats. He Is author of 12 
popular science books. Including 
some on science fiction. 

Dr Phondke was editor of 
Science Today during 1983-86 and 
served as the science editor of The 
Economic Times during 1986-89. A 
recipient of the Maharashtra State 
Award for Science Writing In 
Marathi for the year 1985-86, Dr 
Phondke has been Director of PID 
since June 1989. 

Born on 22 April 1939, Dr 
Phondke did his M.Sc. In Nuclear 
Physics In 1960 from the Unlvei- 
slty of Bombay. He was a physics 


trainee at the BARC Training 
School during 1960-61. He ob¬ 
tained his Ph.D. degree in 
Biophysics from the University of 
London in 1967. He has served as 
a Professor at the Universities of 
Bombay, Poona and Baroda, be¬ 
sides serving as a Visiting Prdessor 
at a few foreign universities. He has 
published over 100 research 
papers, and six students have ob¬ 
tained Ph.D. degrees under his 
guidance. . □ 

ANNOUNCEMENTS 

NISSAT-INSDOC Courses on 

Computer Application to 
Library Be Information 
Activities 

The following seven short-term 
courses were oiganlzed under the 
Joint auspices ofthe National Infor¬ 
mation System for Science and 
Technology (NISSAT) and the In¬ 
dian National Scientific Documen¬ 
tation Centre (INSDOC), New 
Delhi: Computer Application to 
Library and Information Activities 
(four courses held on 18 Dec. 1989 
to 12 Jan. 1990, 5 Feb.- 2 March 
90. 2-27 April 1990 and 20 Aug. - 
14 Sep. 1990), CDS/ISIS (Ver. 
2.32) and Pascal (9 July • 3 Aug. 
1990), Blbllometrlcs (22-28 Oct. 
1990) and DBMS and dBASE III 
Plus (19 NOV.-14 Dec. 1990). 

The faculty for these courses 
was chiefly drawn from INSDOC 
with some experts from other or¬ 
ganizations. ShrlB.K. Sen. Deputy 
Head, Education & Training 
Division, acted as the course coor¬ 
dinator. In all. 114 participants at¬ 
tended these courses. 

Eight short-term courses are 
planned to be held during 1991-92: 

Computer ApfAicalion toUbrary 
& Information Activities (for 
freshers; four courts): These cour¬ 
ses will comprise MSDOS, 
CDS/ISIS, dBASE. Wordstar, 
Lotus 1 -2-3 and theoretical classes 
on Microcomputer hardware, files 



Or G.P. Phondke reoeivinfl the NCSTC national award trom Shri Mohan C^uvia, Deputy Chair¬ 
man, Ptanning Commission, at the National Science Day Celebrations on 28 February 1901 
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and database organization, com¬ 
puterized information retrieval, 
ion communication format. 

Duration of the course: 
Four/Five weeks [15 April -10 May 
1991 (seats booked). 19 Aug 20 
Sep. 1991.11 Nov. - 13 Dec. 1991, 
and 2 March - 4 April 1992]. 

CDS//SJS (Ver. 2.3) with PAS¬ 
CAL Interface (for those having ex¬ 
posure to CDS/ISIS Ver. 1.0): The 
course comprises all the facets of 
CDS/ISIS (Ver. 2.3), programming 
through PASCAL and Its applica¬ 
tion in the CDS/ISIS (Ver. 2.3) en¬ 
vironment. Emphasis Is provided 
on the creation of databases relat¬ 
ing to various library & Information 
activities and generation of com¬ 
puterized products like accession 
list, author Index, subject index, 
library catalogue, directories of 
variods kinds and so on. 

Duration of the course: Four 
weeks (8 July - 2 Aug. 1991). 

Bibliometrics: The. course will 
cover definition, scope, limitations, 
mathematical bibliometrics; 
bibllometrlc laws; blbliometrlc 
tools: application of bibllometrlc 
methods for generating various in¬ 
dicators Including science in¬ 
dicators: Indian contribution to 
bibliometrics; computerized sear¬ 
ching of Science Citation Index in 
CD ROM. The last two days of the 
course will be devoted to presenta¬ 
tion of papers by the participants 
and discussion of the bibllometrlc 
problems on which the par¬ 
ticipants are working. 

Duration of the course: Two 
weeks (30 Sep.-12 Oct. 1991). 

DBMS and dBASE : The course 
will consist of botlf theoretical and 
practical classes and cover the fol¬ 
lowing: Basics of database 
management systems, with ex¬ 
amples of relational database 
management systems, dBASE III 
Plus and their library applications 
in acquisition, processing, circula¬ 
tion control and the salient fea¬ 
tures of dBASE IV. 


Duration of the course: Four 
weeks (30 Dec. 1991 to 24 Jan. 
1992). 

Recent Developments in Infor¬ 
mation Science & Technology 
(refresher course for working 
librarians): The course will cover 
Indexing, abstracting and 
thesaurus construction, technical 
writing, bibliographic formats, 
ISBD, ISO 2709, CCF & UNIMARC, 
bibliometrics & Informetrics, com¬ 
puter application to library & Infor¬ 
mation activities, computer 
communication networks, com¬ 
puterized databases and on-line 
searching, CD ROM databases & 
on-line searching, electronic mall, 
desktop publishing, reprographics, 
and teletex, videotex, etc. The 
course comprises lectures and 
demonstrations. 

Duration of the course: Two 
weeks (4 - 14 Feb. 1992). 

The number of participants foi 
each of the above courses is limitea 
to 15. 

Associateship in Information 
Science 

In addition to the above short-term 
courses, INSDOC will hold the 
regular course on Assoc'ateshlp in 
Information Science for the 28th 
batch, starting from August 1991. 
Students for the course will be 
selected through written test and 
Interview, to be held at several 
metropolis in India. Anybody 
having a second class Master’s de¬ 
gree in any subject, or a four-year 
experience plus degree such as 
B.E. or MBBS, or post-graduate 
library science degree plus three 
years experience can apply. Forms 
and prospectus will be available 
from the first week of April 1991. 

Further details regarding the 
courses can be had from: Shri 
B.K.Sen, Deputy Head. Education 
& Training Division, INSDOC, 14. 
Satsang Vlhar Marg. New Delhi 
110067. n 


Industry-oriented Technol¬ 
ogy Courses In Battery 
Technology 

The Central Electrochemical Re¬ 
search Institute (CECRI). 
Karaikudl. is organizing industry- 
oriented technology courses in bat¬ 
tery technology during 1-26 April 
1991. 

The details of the courses are: 
Lead acid battery materials and 
components (1-5 April). Lead acid 
battery grid technology (8-12 
April). Lead acid battery assembfy 
and testing (15-20 April) and Lead 
acid battery — care and main¬ 
tenance (22-26 April). 

Further details regarding these 
courses can be had from: The 
Director. CECRI, Karaikudl 
623006. Tamllnadu. □ 

PATENTS FILED { 

625/DEL/90:An Improved process 
for the separation of 1,4- benzo- 
qulnone, catechol, hydroqulnone 
and phenol simultaneously, P.P. 
Moghe, A.S. Tambe, S.S. Biswas. 

A. V. Pol. M.G. Kotasthane. P.K. 
Bahirat — National Chemical 
Laboratory. Pune. 

646/DEL/90: An Improved 
process for the texturization of 
substrate surfaces, U.S. Tandon, 

B. D. Pant and W.S. Khokle — 
Central Electronics Engineering 
Research Institute. PUanl. 

647/DEL/90:An Improved process 
for the separation of 1.4-benzo- 
quinone, phenol, catechol and 
hydroqulnone simultaneously. 
P.P.Moghe. AS. Tambe. S.S. Bis¬ 
was. A.V.Pol. M.G. Kotasthane. 
P.K. Bahirat — National Chemical 
Laboratory, Pune. 

648/DEL/90:An electronic device 
for disinfection of drinking water. 
P.K. Ray, V.K. Sehgal, H.O. Misra, 
S.P. Pathak, and S. Kumar — In¬ 
dustrial Toxicology Research 
Centre. Lucknow. 
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649/DEL/90: An Improved 
process for the preparation of N- 
acetyl phosphoramldothloates, N. 
Borthakur, A. Goswaml and R.C. 
Rastogl — Regional Research 
Laboratory. Jorhat. 

961/DEL/90: A process for the 
preparation of a cathode for use In 
a magnesium metal oxide air cell. 
N. Muniyandi and K.I. Vasu — 
Central Electrochemical Research 
Institute. Karalkudl. 


NOMINATIONS INV1TED ~1 

CSIR Young Scientist 
Awards for 1991 

Nominations are invited by the 
Council of Scientific & Industrial 
Research for the CSIR Young 
Scientist Awards for 1991. The 
awards are to be given for notable 
and outstanding research con¬ 
tributions made primarily in India 
during the past five years. The age 
of nominee should not be more 
than 35 years as on 26 September 
1990. Regularly employed scien¬ 
tists working in CSIR system are 
eligible for consideration. 

The awards each of the value of 
Rs 10,000, are given annually for 
contributions of applied or fun¬ 
damental nature, in the following 
disciplines (1) biological sciences. 
(2) chemical sciences. (3) earth, at¬ 
mosphere, ocean and planetary 
sciences. (4) engineering sciences 
and (5) physical sciences (includ¬ 
ing instrumentation). 

Those who can make nomina¬ 
tions are the directors/director 
level scientists/chairmen of 
various Research Councils of CSIR 
laboratories/institutes. 

Nominations should be sent as 
per the prescribed proforma (20 
copied by registered post giving 
statement of woiic and attainments 
of each nominee. The attaliunents 
of the nominee during the past five 


years may be hlghUghted. and sent 
alongwlth one set of reprints of re¬ 
search papers published during 
the 5-year period. Nominations 
signed by the sponsors should be 
sent marked ‘confidential’ to the 
Head. Human Resource Develop- 
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ment Group. Extramural Re¬ 
search. CSIR Complex Pusa. New 
Delhi 110012 by 1 April 1991. 
Regulations governing the prize 
and the proforma for nomination 
may be obtained from the above 
address. □ 


Sd/-G P Phondke 

wmv % liMreiT/sigiMiture of Publisher 


^ 4/FORM IV 

8 ¥mT/(See Rule 8)J 


New Delhi 
Semi-monthly 
Dr G P Phondke 
Yes 


Publications & Information 
Directorate. Hillside Road, 
New Delhi 110 012 
Dr G P Phondke 
Yes 


1. tHrrspT Pjrpr/Placc of publication 

2. WTSTT 3raftr/Periodicity of its publication 

3. ^ ^mt/Printer’s Name 

(WT »n-r?r ^ %'> )/(Whether citizen 

of India?) 

(nf? ^ ?ft ^ ^)/(If foreigner, state 

the country of origin) 

'TrlT/Address 

4. 5PM»r+ ^ Hnr/Publishcr’s Name 
(WT itrtT fTT ’toiPofi f )/(Whether citizen 

of India?) 

(Tft <ft *[<=r ^)/(lf foreigner, state 

the country of origin) 

'TflT/Address 

5. ^ srm/Editor’s Name 
(WT ITPRT ^rr HTufNr )/(Whether citizen 

of India?) 

^ ^ %>r)/(If foreigner, state 

the country of origin) 

'PTT/Address 

6. 35T ^ ^ ttHM i t -qar #r 

^ tniT 3ft «j3ft % aftnnr tt 

Names and addresses of individuals who own the 
newspaper and partners or share holders holding 
more than one per cent of the total capital. 

',*('T^sTTT^tf«PTf>rcrT jfiirit#tatfawi*r3tT5ii>rftr5xfinuwr% 

3?tT nv htrrvr 

I. Dr. G. P; Phondke hereby declare that the particulars given above are true to the best 
of my knowledge and belief. * 


As above in <3) 

Dr B.C. Kashyap 
Yes 


As above in (3) 


Printed end Published by Dr G.P. Phondke, Director, Publications A Information Directorate (PTD), Hillside Road, New DeSii-110012 

Printed at PID Priming Unit 

Editors:Dr B.C. Kashyap and Meenakshi. Auistant Editor: Madhu Sahni, Production Officer: Kaushal Kishore 

RN 4512/57 Annual Subscription: Rs SO Sin^ Copy: Rt 2.50 








IN THIS ISSUE 

Prime Minister lauds CSIR Scientisis 63 
First Batch of Reference Materials 

released 65 

Flexible Graphite—An Attemative to 
Asbestos 68 

RRL-Jammu develops Technique for 
Somatic Emtxyogenesis and (^- '''' 
ganogenesis in Saffron 68 

Satellite-bome Microwave 

Remote Sensing of Earth's Atmos- 
. phere and Oceans 
—DrP.C. Pandey’s 
Bhatnagar Prize-winning work 68 
CFTRI Monograph on Papaya 69 

Indian Scienoe Citation IrKiex 70 

Intensive Course on Free and Moving 
Boundary Problems 70 

Or R.S. Kapil gets Ranbaxy Research 
Award; 1989 70 

Or L.V. Venkataraman gets Prof. Vyas 
Memorial Award: 1990 7t 


Maintenance-free lead acid 
battery under automatic test¬ 
ing (top) and TSIA membrane 
cell at CECRI, Karaikudi. A 
report on the institute’s R&O 
activities for 1989-90 appears 
on p.62 









CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE, KARAIKUDI 

R&D Highlights: 1989-90 


The R&D activities of the Central 
Electrochemical Research Institute 
(CECRI). Karaikudl, during 1989- 
90. were directed towards the fol¬ 
lowing CSIR/Laboratory Thrust 
Programmes: 

A. CSIR Thrust Programmes — 
The laboratory’s activities under 
this group were related to the fol¬ 
lowing areas; New materials. 
Catalysis science and engineering. 
Corrosion, and Polymer science 
and technology. 

B. Laboratory Thrust Program¬ 
mes —These programmes covered; 
Processes for electrolytic chemi¬ 
cals. Production of Electrolytic me¬ 
tals by hydro/pyrometallurglcal 
technique. Batteries and fuel cells. 
Industrial metal finishing and 
Electrochemistry In biotechnology. 

A brief account of the activities 
under the above programmes Is 
presented here: 

Work was pursued on the 
development of phosphor materials 
for application In lamps and TV 
screens. With a view to developing 
a high efllclency green component 
for lamps, a number of samples 
employing as activator In 
alkaline rare earth phosphoslll- 
cates having apatite structure were 
prepared and tested. Lanthanum 
ofthophosphate with Ce^*/Br^ 
appeared to be a promising 
material as a green component. 

In an attempt to find an alter¬ 
native to LaP 04 :Ce^'*Tb^'^, which Is 
expensive, alkaline alumlnates 
system was found to be more 
suitable for use in trichromatic 
lamp systems. Preparative 
parameters were optimized for the 
SrC) 2 .*Al 203 :Eu**^ system of phos¬ 
phors. The process for the prepara¬ 
tion of the blue light emitting silver 
activated ZnS phosphorwas stand¬ 
ardized on bench scale. 

Supported by the Department 
of Electronics, studies were being 


carried out on the development of 
CTV phosphors. Work on the 
development of photostlmulated 
phosphors for computer 
radiographic Imaging was carried 
out at the Instance of DST. Sample 
phosphors such as Eu^"*^ activated 
barium halofluorldes were 
prepared and preparative 
parameters optimised. 


Conditions were optimised for 
deposition of Cdi-xZnxS by 
electrochemical technique, for 
preparing (CdZn)S thin fllins. 

In a study on the photoconduc¬ 
tivity and PEC behaviour of CdSe 
Aims, good photoconductivity was 
observed In CdSt layers 
electrodeposlted on SnOa and ITO 



Voltage scan generator and bipolar pulse generator 



Prototypes of magnesium organie batteries 
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substrates and heat-sensitized at 
600®C after copper incorporation. 

The CECRI process for making 
ion-s elective electrodes for Br. I'. 

and was 

demo%trated and handed over to 
M/s Ceramic Systems, Madras. 
Work was continuing on the 
development of and Cd^"^- selec¬ 
tive electrodes, and sensors for 
glucose, ethanol and certain amino 
acids. 

An optimum potential range of 
cathodic protection of steel In con¬ 
crete was determined using hull 
cell model studies with IR compen¬ 
sation technique. The steel wire 
kept In the patented inhibitor solu¬ 
tion was found to be free of rust 
even after 15 months. An adherent 
coating formed on the surface was 
found to impart Increased cor¬ 
rosion resistance towards chloride 
attack. 

Corrosion studies relating to 
precast spliced piles were under¬ 
taken for DST. Laboratory studies 
on corrosion of steel In deaerated 
chloride solution with hydrogen 
sulphide were carried out. Perfor¬ 
mance of a variety of protective 
coatings was tested under the 
same test conditions and inhibited 
cement slurry coating was iden¬ 
tified as the top performer. The ef¬ 
fect of impact blows on the 
corrosion of rebars was studied. 
The resistivity studies on concrete 
.showed that impact blows in¬ 
creased the porosity. Using chemi¬ 
cal resistance tests and salt-spray 
tests, the cement slurry and pow¬ 
der epoxy systems were evaluated. 
On evaluation of 113 protective 
systems, four cost-effective sys¬ 
tems were identified. Field studies 
were in progress. 

A project on assessment of 
biological and chemical charac¬ 
teristics of Kudankulam waters, 
east coast of India, was taken up 
for the Nuclear Power Corporation, 
Bombay. Samples of sea water, 
plankton, sea weeds, bivalves and 
bacteria were collected and charac- 

30 MARCH 1991 


Prime Bfinister lauds C{S0t Sdenrists 


Lauding the woiic (tone by the 
CSIR scientists. Prime Minister 
Shri Chandra Shekhar stressed 
the need for taking research firom 
the laboratory Into the Held. He 
was presiding (wer the Annual 
Meeting of the CSIR Soedety held 
on 6 March 1991, In New Delhi. 
Shri Chandra Shekhar, deplored 
the current policies wherein we 
look for easy collaboration from 
outside rather than adopting the 
brilliant researches of our scien¬ 
tists, for the industrial and 
economic development of our 
country. He stressed that a nation 
of India's size having complex 
problems cannot always depend 
on outside help to solve Its 
problems. He emphasized that the 
genius of our scientists combined 
with the extensive manpower 
resources that we have would give 
this nation a great future. 

Earlier, Dr A.P. Mltra, Direc¬ 
tor General. CSIR. briefed the 
Society members on the achieve¬ 
ments of the Council In the last 
one year. He informed them that 
the external cash flow, which is 
expected to be Rs 1000 million 

lerlzed. Data on salinity, dissolved 
oxygen and temperature of the 
sites were recorded, f'urther 
studies were In progress. 

Studies were being carried out 
at the instance of ONGC. Panvel, on 
pitting corrosion behaviour of steel 
welds In seawater, both in the 
laboratory and under actual ex¬ 
posure conditions in sea water at 
OPMEC, Tuticorin. 

In a project, under Indo-US 
Programme on Accelerated Cor¬ 
rosion of Marine Alloys, atmos¬ 
pheric and immersion corrosion 
rates of aluminium (2S), monel, 
stainless steel (304), HSLA and 
titanium were measured in 
Tuticorin coastal waters. The foul¬ 
ing loads deposited on brass, cop- 


thto year, is likely to go up to Rs 
ISOO milhcHi to the nest bouple oCj 
yea». Ito also st^ed ttet around 
half the expenditure of CSIR Is on 
R&D. 

Prof. C.N.R Rao dptned that 
there Is a laige export market for 
science-based products and to* 
dustries. CSIR must contribute to 
it by identifying a few key projecto. 

Prof. M.M. Sharnia pototed 
out that there should be better 
interaction between the sclentlstB 
and the industry, which would 
result in better flow of Information 
through the consortia and other 
such agencies formed for the in¬ 
teraction of scientists and 
entrepreneurs. 

Dr Mltra informed the mem¬ 
bers that CSIR had signed an MoU 
with UGC, as a result of whKfo a 
permanent coordination commlt-- 
tee under the Chalrmanshipf of 
Prof. V.ft. Bhide has been formed, 
which would identify the centres 
of excellence in research and ex¬ 
change of scientists between CSIR 
labs and universities. 

□ 

per. aluminium, monel, HSLA and 
titanium were determined. 

At the Instance of ONGC, 
studies were carried out on the 
development of improved economic 
water treatment chemicals, and 
many types of Inhibitors were syn¬ 
thesized and evaluated leading to a 
few successful formulations. 
Various compounds such as 
gluteraldehyde, cetyl pyridinlum 
chloride, cetyl pyridinlum bromide, 
zinc sulphate, formaldehyde and 
combinations of the above chemi¬ 
cals were tested as biocides. Effec¬ 
tive economical compositions of 
biocides were determined. 

M/s Salem Cooperative Sugar 
Mills Ltd, Mohanur. expressed the 
need for protective schemes for 
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various equipment and structures 
In sugar industries, as the organic 
coatings presently used were not 
giving adequate protection. Three 
types of paints were formulated, 
two based on epoxy and the third 
using chlorinated rubber. The 
painted panels were evaluated In 
sugar solution at different pH and 
temperatures. The epoxy-based 
paints gave adequate protection at 
all places, withstanding the 
temperature of 95- lOO°C and were 
recommended. 

Suitable combination of phos¬ 
phate coatings and paint schemes 
for maraglng steel were recom¬ 
mended to the Aeronautical 
Development Agency, F3angalore. 

Work on the development of 
luminescent paints was taken up 
at the instance of the Ministry of 
Surface Tran.sport, for use on roads 
throughout the country. Various 
combinations of drying/non¬ 
drying alky resins with chlorinated 
rubber, nitrocellulose lacquer and 
acrylic resins were fonnulated 
with and without pigmentation. 
Also, a set-up for carrying out 
various tests on the paints 
developed was fabricated. 

Synthetic methods for the 
preparation of conducting 
polylsoprene. polymcthyl- 
phenylene and polytoluidlne were 
worked out. Uirge scale prepara¬ 
tion of polypyrrole, polythiophene, 
polyanlllne and polytoluidlne was 
carried out and newer catalyst== 
cocatalyst combinations were Iden¬ 
tified for quantitative yields of 
polymer formation. 

A technique was developed to 
coat/Impregnate insulating sur¬ 
face such as polyester films/ 
polypropylene/glass wool/ glass/ 
synthetic cloth/cotton with con¬ 
ducting polymers such as 
polyanUlne and polypyrrole. 

For designing and developing 
a lOOA electrochemical reactor for 
the reduction of maleic acid to suc¬ 
cinic acid, studies were conducted 
in a 50A stlrred-tank reactor, reus¬ 


ing the electrolyte continuously. 
The yield of succinic acid was 80- 
85% and the energy consumption 
2 to 2.5 kWh/kg. At the instance of 
a private party, the feasibility of 
reduction of maleic anhydride was 
studied and a product obtained 
conforming to AnalaR grade. The 
yield was 75 to 80% with an energy 
consumption of 2.8 to 3 kWh/kg. 

T102/Ti electrode was 
prepared by themial method, and 
used for the reduction of o- 
nltrophenol to a-amlnophenol. 
Conditions like current density, 
temperature and acid concentra¬ 
tion were optimised to get maxi¬ 
mum yield. The electrode was also 
used for the reduction of 5- 
nitrosallcylic acid (5-NSA) to 5- 
amlnosallcylic acid (5-ASA). an 
antl-TB drug. In 50% ethanollc 
solution containing 10% H 2 SO 4 . 
using lead anode; a good yield of 
5-AFiA was obtained. 

A project on development of 
solid polymer electrolyte cells for 
chlor-alkall was taken up. Various 
undercoats were tried to enhance 
the life ofTSIA anodes. Ir02/Ta20s- 
- based coatings were found to be 
promising. Also, a new type of coat¬ 
ing based on C 03 O 4 was developed. 
Catalytic cathodes based on Nl/Pt- 
Ru were developed, which ex¬ 
hibited a hydrogen overvoltage of 
70-80 mV in 30 wt% NaOH at 80- 
90“C and a current density of 3 
kA/m^. Testing of Ihesc electrodes 
was planned to be carried out. 
Fabrication of components for a 
6kA rating modified monopolar 
type membrane cell was In 
progress. The operation of this cell 
would be demonstrated to the En¬ 
gineers of M/s Dhrangadhra 
Chemical Works, who are Inter¬ 
ested in setting up a 10 tonnes/day 
membrane cell plant based on 
CECRl technology. 

A critical performance report 
on a 30kA cell, setup at the 
Titanium Facility of DMRL, 
Hyderabad, was prepared at their 
request and sent to them. Some 


minor modifications for future trial 
runs were also suggested. 

Assistance was rendered to 
M/s Tamil Nadu Magnesium and 
Marine Chemicals Ltd. Valinok- 
kam, to help them start two 
electrolytic cells for the production 
of magnesium. 

A 200A electrorefining ceU for 
aluminium, based on the nonalloy¬ 
ing refining technique, was con¬ 
structed and operated. The extent 
of refining and the life of pillar sup¬ 
port for refractory partitions were 
studied. To study the extraction of 
aluminium from Al-Sl alloy 
through electroreflnlng (as an al¬ 
ternative to production of A1 
through Bayer-Hall-Heroult’s 
route), a sinking type of refining 
cell was designed and constructed. 
After making further studies, at¬ 
tempts would be made to scale up 
the cell to 100Q-2000A capacity. 

At the Instance of 
MALCO/NRDC, a procedure was 
worked out for the recovery of gal¬ 
lium values from the acid wash 
solutions generated during the In¬ 
itial purification of gallium. Also, 
exploratory work was carried out 
on the possibility of gallium 
recovery from the firm’s alumina 
plant at Damajodl. 

Work on the development of 
Nl-Fe battery was taken up at the 
Instance of the Ministry of Defence. 
A prototype of Ni-Fe cell 11.37V. 
60AH) was assembled with scaled 
up negatives and positives. The 
prototype was found to perform 
well while testing for cycling: ener¬ 
gy efficiency was about 80%. Its 
charge retention was 50 to 60% of 
the nominal capacity at 0°C. How¬ 
ever, work would be carried out to 
Improve the performance of the cell 
to suit the requirements of the 
Defence. 

In an another project sup¬ 
ported by the Ministry of Defence, 
for the developfnent of main¬ 
tenance-free lead-acid batteries, 
work was carried out to produce a 
prototype 12V, 90AH main- 
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tenance-free batteiy. Studio were 
carried out on lead-antlmoi^-cad- 
mlum alloy and lead-calcium allc^r. 
were assembled with gel- 
■^BecuWyte and evaluated. Studies 
on gas evolution were also carried 
out. 

Under a project on develop¬ 
ment of Al-air batteries, supported 
by the Department of Mines, Min¬ 
istry of Steel and Mines, work was 
carried out on the development of 
3 types of electrolytes for the bat¬ 
tery, namely alkaline citrate 
electrolyte, alkaline citrate cum 
starmate electrolyte and alkaline 
zincate electrolyte. A number of al¬ 
loys were cast and characterized to 
choose the best material for the 
anode. The porous carbon 
cathodes were found to be incom¬ 
patible with the best of aluminium 
alley anodes and the above three 
electrolytes. Aluminium-air cells 
were constructed with superpurity 
aluminium-based anodes and 
carbon cathodes. On tests, they 
gave results comparable to zinc-air 
cells for the prescribed duration. 

At the Instance of Ministry of 
Defence, the development of Mg or¬ 
ganic reserve battery to charge 
IkWh secondary battery at -40°C 
at high attitudes and remote places 
was taken up. Two 3V,200AH bat¬ 
teries were assembled and dis¬ 
charged at room temperature at 4A 
current drain. The conductivity 
studies of Mg perchlorate 
electrolyte showed that suitable 
concentration and composition of 
the electrolyte gives better low- 
temperature performance. Studies 
were being made to improve low- 
temperature performance by 
proper insulation and suitable 
designing of the container. 

Studies were also being made 
on Nl-Cd, Nl-Zn and Na-S battery 
systems and Li-Mn02 and UFe S 
button cells. 

At the instance of Liquid 
Propulsion Systems Centre, 
Trtvandrum. studies were carried 
out on electroformlng of copper and 


nickel for use as combustion 
chamber on a small mandrel. Six 
members of aluminium mandrels 
of size 150mm length and 30mm 
diameter were machined to the re¬ 
quired dimensions and zincated. 
The specimens were electroformed 
with copper and channel cut. They 
were waxed on the group portions 
and metallized using electroless 
metal bath. Metallized chambers 
were nickel electroformed to the 
required thickness. The products 
were found to be satisfactory by the 
sponsors. 

A project was taken up on 
anodizing and electrolytic colour¬ 
ing of 6063 Al extrusions for ar¬ 
chitectural applications. 
Conditions were standardized for 
electrolytic colouring in a 30 litre 
bath. Black colour could be 
achieved consistently over one foot 
extrusion length in nickel colour¬ 
ing bath. The samples were sent to 
the Interested parties for consumer 
acceptability. 


Certified reference materials are 
extensively used in industrialized 
societies for calibration of major 
analytical equipment without 
moving them out of the user’s 
premises, validation of experimen¬ 
tal techniques for analysis and 
quality assurance programmes. 
These materials have certified 
values of either a characteristic like 
composition, purity, structure and 
defects or a property like conduc¬ 
tivity and viscosity. For assigning a 
quantitative value to any of the 
selected parameters, measure¬ 
ments are made at several 
laboratories with high quality 
facilities and expertise. At present, 
this activity is a part of a CSIR 
thrust area project ’Stand¬ 
ardization, Metrology and Quality 
System’. Several other CSIR 
laboratories and some institutions 
outside CSIR with high quality ex¬ 
pertise are also participating in this 


In an effort to modify the sur¬ 
face, PTFE coatings on aluminium, 
mild steel and stainless steel were 
developed for various applications. 
The aluminium surface was 
prepared by various methods to get 
amenable surface for coating 
PTFE. Tests as per IS speclflca- 
tlons showed that the boning was 
perfect. 

Electroless deposition of me¬ 
tals. alloys and composite coatings 
are meant for wear and corrosion 
resistance and for magnetic ap¬ 
plications. Electroless nickel 
plated samples were prepared and 
their properties studied. It was 
found that electroless nickel coat¬ 
ing of high phosphorus content has 
better corrosion resistance value. 

A suitable formulation was 
developed for production of green 
chromate film on bright zinc 
deposits. The know-how was of¬ 
fered to a leading automobile ancil- 
laiy manufacturer. U 


programme. The National Physical 
Laboratory (NPL), New Delhi, is the 
coordinating laboratory. These 
materials have been chrlstlned as 
‘Indian Reference Materials’. 

At a function organized at NPL 
on21January 1991. DrA.P. Mltra, 
Director General. CSIR, released 
the first batch of the following three 
Indian reference materials; (1) 
Solution of lead in acidified hlgh- 
purlty water (concentration 1 ppm) 
(BND No. 101); (2) Solution of lead 
in acidified hlgh-purlty water (con¬ 
centration 2 ppm) (BND No. 102), 
anjl (3) Solution of cadmium in 
acidifled high purity water (con¬ 
centration 1 ppm) (BND No. 201). 

The first batch of solutions 
released by Dr Mltra was prepared 
in acidified water. The high purity 
water and nitric acid were prepared 
by sub-boiling distillation method. 
The measurements were made by 


First Batch of Reference Materials released 
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Dr A P Mitra releasing the first batch of reference matenals 


atomic absorption spectrometers 
and Inductively coupled emls- 
slon/mass spectrometers. Con¬ 
tainers for these solutions have 
been selected after careful ex¬ 
perimentation. The stability of 
these solutions has been ex¬ 
perimentally found to be atleast 
one year. These may be further 
diluted up to 10 times in one step. 
The dilution has to be carried out 
only with high purity water and 
nitric acid. 

These Indian reference 
materials are available with NPL. 
The cost of these solutions Is Rs 
200 for each bottle of 50 ml. 
Laboratories engaged in environ¬ 
mental pollution studies and 
analysis of toxic metals at 1 ppm 
level or so will find these reference 
solutions useful. 

Speaking on the occasion. Dr 
S.K. Joshl, Director. NPL. ex¬ 
pressed satisfaction that a concrete 
output has emerged out of the CSIR 
thrust area project 'Stand¬ 
ardization, Metrology and Quality 
System’ and congratulated Dr 
Krishan Lai and the team of scien¬ 
tists engaged In this work. Dr 
Mitra. In his address, stressed the 
role of standard reference 
materials In modem quality as¬ 
surance system. He mentioned 
that discussion on preparation of 
certlAed materials at national level 


has been going on for a long time. 
He was happy that three reference 
materials were prepared by the 
CSIR laboratories together with a 
laboratory of industrial sector. He 
congratulated Dr Krishan Lai and 
his team for a well thoughtout 
programme and hoped that this 
contribution will have strong Im¬ 
pact on the quality of data In the 
very important area of environmen¬ 
tal polluiion. 

Dr Krishan Lai presented a 
status report and the plan In this 
area. It Is proposed to prepare In¬ 
dian reference materials based on 
water with all toxic metals, high 
purity acids, standards for X-ray 
diffraction and electron micros¬ 
copy. Scientists from NEERI and 
NG W were present on the occasion. 
Dr P.G. Gupta gave a vote of 
thanks. □ 

Flexible Graphite — 
An Alternative to 
Asbestos 

In a rapidly changing technological 
environment, asbestos fibre, which 
so far has been the most popularly 
used sealing material for use both 
In modem high performance en¬ 
gines (second generation) and for 
industrial applications such as 
faces of flat and spirally-wound 
gaskets and gland packings for 


high temperature and corrosive en¬ 
vironment. has now shown certain 
limitations. Also, the direct 
relationship found between ex¬ 
posure to asbestos dust and cer¬ 
tain malignant tumours has 
proved asbestos to be a health 
hazard. As a result, many in¬ 
dustries using asbestos products 
are now increaslit^ looking for 
alternative materials. 

In view of this, the mining as 
well as the use of this material has 
already been banned in the 
developed countries. In India too. 
there Is a distinct move by industry 
to acquire technology for non-as¬ 
bestos alternatives. One Important 
alternative to asbestos material is 
•flexible graphite’. This material 
has superior qualities when com¬ 
pared to asbestos in many 
respects; especially the tempera¬ 
ture resistance, chemical 
neutrality, scalability and hot-set¬ 
ting properties. 

Flexible graphite is a binderless 
product prepared basically from 
exfoliated graphite which may be of 
synthetic or natural origin. Exfolia¬ 
tion of graphite is a process In 
which graphite expands 200-300 
times along the c-axls and as a 
result, a highly puffed up material 
possessing very low density Is ob¬ 
tained. The compression of this ex¬ 
foliated graphite particles gives a 
flexible sheet which Is usually 
named as flexible graphite foil. 

General Characteristics 
of Flexible Graphite 

1. It Is impermeable to gases 
and fluids and can be used from - 
200® to 500°C In the oxidizing at¬ 
mosphere and up to 3000°C In the 
non-Qxldizing atmosphere. 

2. It is not wetted l^ molten 
glass, metals, etc. 

3. It offers high anisotropy in 

electrical and thermal conduc¬ 
tivities. •• 

4. It exhibits excellent tempera¬ 
ture shock resistance. 

5. It does not age or creep. 
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6. It is self lubricating and can 
be easily cut and punched. 

7. It is resistant to radiation 
d^j|^ any magnitude occurring 

power stations. 

In addition to the chemical and 
physical characteristics, a very im¬ 
portant property of flexible 
graphite is its leak-proof sealing 
under low turning torques. 

^plication Segments 

Because of the above proper¬ 
ties. the flexible graphite finds ap¬ 
plications: (1) as sealing material for 
gaskets and packings; (ii) as 
protective material in tubes and 
containers against corrosive and 
hot gases; (ill) as lining for 
crucibles and casting moulds, (iv) 
as a release agent in hot presses 
and moulds; (v) in heat shielding, 
(vl) as electrical contact and con¬ 
ductor material, and (vll) as 
electrode for high energy density 
battery. 

The leak-tight and sealing 
property of flexible graphite has 
given it a leadlng-edge<’over other 
materials In many areas of applica¬ 
tion. Some of the applications 
which have Indicated appreciably 
Improved results include the fol¬ 
lowing: high temperature valve 
packing, chemical gauge glasses; 
naval steam valves and high pres¬ 
sure boiler feed pumps. 

Flexible graphite products are 
already in use in India. At present 
the material Is imported and con¬ 
verted to gland packings, flange 
packings, tape, packing rings and 
mechanical seals. In addition, 
flexible graphite finished products 
are also imported into the country, 
as components In other equip¬ 
ment. 

NPL's Process 

The National Physical 
Laboratory (NPL), New Delhi, has 
developed, on a laboratory scale, 
an indigenous process for 
manufacture of flexible graphite. 
This material Is highly suited for 
the manufacture of gaskets and 


sealing application products. The 
process requires low capital Invest¬ 
ment and the raw material can be 
obtained indigenously. The physi¬ 
cal characteristics of the graphite 
foil developed at NPL are as follows: 


Tensile strength 
strain to failure 
Density 

Compressibility 


Recovery 


Mean cocniclent of 
thermal expansion 
Parallel to the 
surface : 

Perpendicular to the 
surface 


40«kg/cm‘‘ 
1.2 - 1.3<Mi 
0.5 - 1.3 g/cc 
18% at 70 
kg/cm^:45% 
at 350 kg/cm^ 
5 0 % at 70 
kg/cm^: 75% 
at 350 kg/cm^ 

(20-1000°C): 

Nil 


50xl0'®/°C 


The process know-how 
developed at NPL for the manufac¬ 
ture of flexible graphite sheets, 
tapes and seals has already been 
passed on to the following firms: 
M/s Ruplndra Industries, New 
Delhi; M/s Jagjlwan Enchem 
Udyog Ltd. Ahmedabad. and M/s 
Slopllk Service (India) Pvt. Ltd. 
Bombay. 

Studies related to Struc¬ 
tural Modification of 
^-Boswellic Acid and 
related Triterpenoid 
Compounds 

Phytochemical analysis of 
oleogum-resln of Boswellia ser- 
rata, which has already been es¬ 
tablished as an antl-lnflammatory 
drug, was made by Shii D.S. Yadav 
of the Regional Research 
Laboratory (RRL), Jammu. The 
analysis resulted in the isolation 
and characterization of four major 
compounds, viz. acetyl boswelUc 
acid, acetyl i l-keto-J3-boswelllc 
acId,.fl-boswellic acid and 11- keto- 
ii-boswelllc acid. Method for the 
estimation of the total acid con¬ 
tents of oleogum resin and its dif¬ 


ferent extracts by non-aqueous 
titrlmetnc method, was stand¬ 
ardized. Besides. X-rey crystal¬ 
lography studies of ji-boswelllc 
acid were also carried out to estab¬ 
lish the complete structure aixl ab¬ 
solute configuration. 

The Investigations were mainly 
devoted to the preparation of 
analogues and study ^ their phar¬ 
macological properties, and estab¬ 
lishing the structure and activity 
relationship. Several reactions 
were carried out which led to the 
synthesis of analogues, such as. 
methyl urs-12-en-24-oate (3,2,-c) 
pyrazole; methyl-11 -oxours-12- 
en-24-oate (3.2,-c) pyrazole: 3- 
pyrazole of nor-.fl-boswelllc enone; 
3-pyrazole of nor-Ji-boswellen- 
dlons; methyl 3Jl-acetoxyurs-24- 
oate (12.11-c) pyrazole; methyl-3fi- 
hydroxyurs- 12-en-24-oate; 
methyl 3.0- hydroxy-11-oxours- 
12-en-24-oate; 3£- hydroxy-nor- 
J3-boswellenal; 3.0-hydroxy-nor- 
0-boswellenal; urs-12- en-30-24 
dlol; 11-oxours-12-en-3.0+ 24- 
dlol; methyl-11-oxours- 2,12- 
diene-24-oate. Fourteen anilide 
and amide analogues were also 
prepared. In total, about 50 
analogues were synthesized. Some 
of these compounds showed en¬ 
hancement in the antiinflam¬ 
matory activity in comparison to 
the parent compound. 

Shrl Yadav also carried out 
ORD/CD studies of .0-boswelllc 
acid and its various analogues. 
The ORD studies of acetyl .0-bos- 
welllc acid and Its synthetic 
analogues showed that the removal 
of carboxylic group, conversion of 
3 X - hydroxy group to 30-hydroxy 
group, introduction of double bond 
at position 2, introduction of 3-oxo. 
11-0X0 and 12-oxo functions ln0- 
boswellic acid do not affect the sign 
of cotton effect of parent com¬ 
pound. They all exhibited positive 
cotton elfect curves. 

In case of CD spectra, all com¬ 
pounds exhibited positive cotton 
effect except for 11-oxo and 12-oxo 
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derlvattves which showed negative 
cotton effect. 

Shri Yadav carried out these 
studies under the supervision of Dr 
K.L. Dhar of RRL-Janunu and was 
awarded Ph.D. degree by the Jiwajl 
University. Gwalior. □ 

RRL-Jammu develops 
Technique for Somatic 
Embryogenesis and 
Organogenesis in 
Saffron 

Saffron (Crocus satluus, Family; 
Iridaceae) is an autumn flowering 
cormose plant, being cultivated 
since long in India In Kashmir val¬ 
ley and Kishtwar region of Jammu 
province. Commercial saffron 
Ikesari is dry stigmas of C. salivas 
which has been used medicinally 
and also as spice for colouring and 
flavouring foods. 

The saffron plant is an infertile, 
autotriploid, which reproduces 
only vegetatively through corms. 
Owing to sterility, crop improve¬ 
ment through conventional plant 
breeding methods Is dUTicult. 

'fhe scientists of Plant Tissue 
Culture Group of the Regional Re¬ 
search Laboratory (RRL). Jammu. 


have succeeded in inducing 
somatic embryogenesis from yel¬ 
lowish. compact, nodular callus of 
saffron. The embryoids were found 
scattered all over callus with dis¬ 
tinct yellowish embryogenelc tis¬ 
sue. Cmbryoid formation was 
non-synchronous due to which 
embryoids of different stages, 
globular, heart shaped and torpedo 


type were seen growing side by 
side. Torpedo type embryos were 
bipolar and whole structure 
resembled miniature plantlet. 
Somatic embryogenesis technique ^ 
developed by RRL. Jammu li^l 
prove to be useful for rapid multi¬ 
plication of elite clones, inducing 
variability, and development of ar¬ 
tificial seed technology in saffron. 


Satellite-bome Microwave Remote 
Sensing of Earth’s Atmosphere and Oceans 

Dr P.C. Pandey’s Bhatnagar Prlxe-wlrming Work* 


Dr P.C. Pandey has made sig¬ 
nificant original contributions in 
the interpretation of satellite-based 
remotely sensed data from both 
passive and active microwave sen¬ 
sors to study the earth’s atmos¬ 
phere and oceans. Some of these 
contributions are described below: 

Dr Pandey helped India to in¬ 
itiate research and application of 
passive microwave radlometry. and 
develop the retrieval techniques. 
Ti)e physlco-statlstlcal technique 

*Dr P.C. Pandey, Space Applications Centre, 
Ahmcdabad, has been awarded the 1989 
Shontl Swarup Bhatnagar Prize In Earth, 
Atmosphere, Ocean & Planetaiy Sciences 
ICSIRNews, 40(1990).2201 



developed by Dr Pandey was ap¬ 
plied to interpret SAMIR (Satellite 


Somatic embryogenesis and organogenesis in saffron {Crocus sativus L.) 

A - embryogenic caffus, B ■ isotated somatic embryos showing different developmentat stages, c ■ ahoot dHferenlialion from erntwyonic caK 
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Microwave Radiometer) data on¬ 
board India’s first Remote Sensing 
Satellite, BHASKARA-I which was 
later fo Uowed by BHASKARA-II. Dr 
MlfR|)!y and his colleagues 
produced the first scientific results 
from SAMIR. The study 
demonstrated the usefulness of the 
data for mapping moisture over the 
vast data-sparse oceanic regions of 
the Bay of Bengal and the Arabian 
Sea. 

The inclusion of 31 GHz 
radiometer in the BHASKARA-II 
mission was suggested by Dr Pan- 
dey, based on simulation results. 
He demonstrated quantitatively 
the advantages of including 31 
GHz. The microwave emisslvlty 
model developed by him has been 
integrated with radiative transfer 
for simulation studies. 

Dr Pandey developed advanced 
retrieval technique for interpreting 
data from Scanning Multichannel 
Microwave Radiometer onboard 
SEASAT satellite, launched by 
NASA, carrying the siate-of-the- 
art microwave sensors dedicated to 
oceanic research. Several 
geophysical variables such as In¬ 
tegrated preclpitable water, sea 
surface temperature and wind 
speed were retrieved, validated and 
global maps generated depicting 
global features of circulation. 

Dr Pandey's algorithm using 
Leaps and Bounds method was 
used for sensor optimization 
studies. He proposed different 
packages of channel combinations 
for tropospheric correction for 
TOPEX/POSEIDON mission, 
scheduled for launch in 1992. The 
radar altimeter onboard TOPEX 
mission will be an important com¬ 
ponent for the World Ocean Cir¬ 
culation Experiment (WOCE) and 
Tropical Ocean and Global Atmos¬ 
phere (TOGA) programmes. 

He developed a technique to 
retrieve temperature profile from 
Microwave Sounding Unit at 60 
GHz, onboard TIROS-N satellite. 
He also performed simulation 


studies for humidity profiling using 
Advanced Microwave Sounding 
Unit configuration proposed for 
next generation of operational 
satellites. 

Dr Pandey and his colleagues 
developed algorithms to retrieve 
wind vector from scatterometer 
data. The technique has been ex¬ 
tended to analyze forthcoming 
ERS-1 (scheduled for launch In 
May 1991) scatterometer data. 
Techniques have been developed to 
retrieve wind speed and significant 
wave height from altimeter data. Dr 
Pandey observed the Important 
discrepancies in the global maps of 
wind speed, generated from inter- 
comparison of Seasat SMMR. al¬ 
timeter and scatterometer sensor 
data. It has created a lot of Interest 
among the scientific community 
and raised some fundamental 
questions regarding the sensing 
mechanism. 

Dr Pandey has performed a 
very valuable study towards 
simulating the Instrument data set 
for Microwave Limb Sounder on¬ 
board NASA’s Upper Atmospheric 
Research Satellite (UAl^S). His 
work formed (he basis for develop¬ 
ing the algorithm and testing the 
production software. The UARS 
mission is dedicated to upper at¬ 
mospheric research with special 
reference to the ozone depletion 
problem. 

Dr Pandey has developed a 
novel method of combining 
microwave sensor data with in¬ 
frared data to retrieve the cloud 
parameters needed for climate 
models. 

Dr Pandey (bom 10 August 
1945) had his early education in 
Azamgarh. U.P. He obtained his 
Master’s degree in Physics in 1966 
and Ph.D. in Physics (Microwave 
Spectroscopy) in 1972 from the Al¬ 
lahabad University. He served as a 
lecturer at the D.A.V. Degree Col¬ 
lege, Azamgarh and as a research 
officer at the Central Water and 
Power Research Station. Pune. 


before Joining the Space ^plica¬ 
tions Centre (ISRO). Ahxnedabad, 
In 1977. He worked as NRC/NASA 
Senior Resident Research As¬ 
sociate at the Jet Propulsion 
Laboratory, California Institute of 
Technology, USA. durli^ 1981-83 
and 1987-89. He received the 
NASA’s certificate of recognition 
and cash award tn 1985 and Harl 
Om Ashram Prerlt Dr Vlkram 
Sarabhai Research Award In At¬ 
mospheric Physics and Hydrology 
in 1987. He has 41 research papers 
and two patents to his credit. q 


I NEW PUBLICATIONS 


CFTRI Monograph on Papaya 

The Central Food Technological 
Research Institute (CFTRI), 
Mysore, has recently brought out 
an updated version of its 
monograph entitled. Papaya In 
India ■ Production, Preservation, 
and Processing. This publication 
contains latest information on 
such varied topics as cultural fea¬ 
tures. varietal characteristics, fruit 
chemistry, manufacture of papain, 
recovery of pectin and a host of new 
product possibilities. Modular 
project details for latex production 
and manufacture of ’tutty-fruity’ 
and fruit bars are some of the out¬ 
standing features. TYade informa¬ 
tion pertaining to suppliers of 
equipment and also the enzyme 
papain is also included. 

For copies of the monograph, 
(price Rs 20 + VPP charges), please 
write to the Sales & Distribution 
Officer. CFTRI. Mysore 5700013. 
Other monographs available in the 
series are: (1) Pineapple An In¬ 
dustrial Proftle (Rs 15). (2) Pepper 
A Proftle (Rs 15), (3) Grapes in India 
(Rs 20). (4) Banana in India (Rs 30), 
(5) Mandarin Orange in India (Rs 
30). (6) Mai^go in India (Rs 50). 
(7)Guaua in India (Rs 30). 
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Indian Science Citation 
Index 

In view of the very poor coverage of 
Indian S&Tjoumals In the Science 
Citation Index (SCI) (In 1988, only 
11 periodicals were covered out of 
some 700), It has been decided to 
generate an Indian Science Cita¬ 
tion Database at the Indian Nation¬ 
al Scientific Documentation Centre 
(INSDOC), New Delhi, as part of the 
activities of the National Centre on 
Blbllometrlcs (a NISSAT- sup¬ 
ported project). 

Indian papers are mostly cited 
by Indian scientists. However, this 
particular citation picture does not 
get reflected In the citation scenario 
of S&T. As a result. In most cases, 
citation scenario of Indian papers, 
compiled on the basis of SCI 
remains Incomplete. One of the 
major purposes of the IiKiian 
Science Citation Index is to provide 
a picture of the complete citation 
scenario of the papers of Indian 
origin. The software for generating 
the database has already been 
developed and tested. In fact, two 
softwares have been developed — 
one Is UNIX-based and other one is 
MS-DOS based. In the earlier case. 
UNIFY package has been used and 
in the latter, CDS/ISIS (Ver. 2.3). 

In the first phase, such re¬ 
search periodicals as are contain¬ 
ing more than 80% research 
papers in their Issues are being 
considered. This criterion ensures 
to cover all research periodicals 
being generated by major R&D or¬ 
ganizations of the country, i.e. 
CSIR, ICMR, DRDO & ICAI? and 
also by Important research In¬ 
stitutes like Indian Association for 
the Cultivation of Science. Indian 
National Science Academy and so 
on. The remaining periodicals will 
be covered in the later phase. The 
data inputting has already been 
started with the periodicals of 
1990, and It is expected that by 30 
June this year, more than 100 re¬ 
search periodicals will be covered. 


Data base will generate, apart 
from the citation scenario of the 
papers of individual Indian scien¬ 
tists. source index, which will list 
the papers published in a year, 
subject Index and alllllatlon index. 
It Is intended to start to render 
services from this database from 
July 1991 onwards. □ 

Intensive Course on Free 
and Moving Boundary 
Problems 

'rhe CSIR Centre for Mathematical 
Modelling and Computer Simula¬ 
tion (C-MMACS), Bangalore, or¬ 
ganized an intensive course on 
Free and Moving Boundary 
Problems, during 3-7 December 
1990. Forty-one participants (three 
from universities, 35 from CSIR 
laboratories and three from other 
R&D organizations), from varied 
disciplines, attended the course. 
The course was aimed at giving an 
Introduction to the fonnulation 
and methods of solutions of free 
and moving boundary problems in 
various areas such as metallurgy, 
geophysics. hydrogeology, 
oceanography, and environmental 
pollution. 

The course comprised a series 
of lectures by Dr R.N. Singh, NGRl 
(Co-ordlnalor); Prof. (Mrs) Renuka 
Ravindran, IISc; Prof. Phoolan 
Prasad. IlSc; Prof.S.C. Gupta, IISc. 
Dr A. Moitra, NASA (USA); Dr K.S. 
Yajnik. C-MMACS and Dr M.I. 
James. C-MMACS. The lectures 
dealt with the formulation of 
models from first principles as well 
as the use of analytical, numerical 
and variational techniques In solv¬ 
ing the free and moving boundary 
problems. □ 


Honours & Awards 

Dr R.S. Kapil gets Ranbaxy 
Research Award: 1989 

Dr R.S. Kapil, Director. 
Regional Research Laboratory 


(RRL), Jammu, received the Ran¬ 
baxy Research Award in Phar¬ 
maceutical Sciences for 1989 from 
Shrl Yashwant Slnha, Union Mini¬ 
ster of Finance, at a function held 
In New Delhi on 28 January 1991. 
Instituted by the Ranbaxy Re¬ 
search Foundation. New Delhi, the 
award consists of a citation and 
cash amount of Rs 50,000 (shared 
by him with Prof. S.P.Gupta of 
BITS. Pilanl). 

This award has been given to 
Dr Kapil In recognition •of his sig¬ 
nificant contributions to the field of 
drug development, both by syn¬ 
thesis as well as from natural 



resources. Special mention can be 
made of his work on development 
of 7- methoxydeoxyvaslclnone as a 
new antl-allerglc agent, and also 
his work on anti-estrogens, which 
has opened a new area for the 
design of more potent, non¬ 
steroidal. non-estrogenlc anti- fer¬ 
tility agents. Dr Kapil's 
investigations on drugs used In 
traditional systems of medicine has 
uncovered promising biological ac¬ 
tivity in a number of products. 
Some details of the award-winning 
work are given below: 

(1) Anti allergic agent 

7-Methoxyd<fbxyvaslcInone 
synthesized in 1973 at the Central 
Drug Research Institute (CDRI). 
Lucknow, has been found to be a 
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powerful oralty active anti-alleiiglc 
compound in mice and rats for 
which necessary permission from 
MmMIIM Controller of India, New 
Delhi, Phase-1 clinical Studies 
has been received. This work is 
beipg done in close collaboration 
with CDRI. Dr Kapil’s group in 
Jammu is now engaged in the 
supply of this compound to CDRI 
In l^ge quantity for testing pur¬ 
poses and also for development of 
a new and efllclent method for its 
pilot scale synthesis. 

LDso of this compound was 
found to be 1768.86mg/kg l.p. and 
2000 mg/kg p.o. In mice, and 1500 
mg and >2000 mg respectively In 
rats. The compound when fed to 
rhesus monkeys (doses 12.5, 25 
i and 50 mg/kg body weight) for 90 
consecutive days, did not produce 
any signlflcant adverse effect on 
the body weight, haematology and 
blood chemistry. Gross and micro¬ 
scopic observations on the body 
organs and tissues did not reve^ 
any abnormalities which could be 
designated as adverse effects. 


(2) Antl-implantatton agent 

Based on leads from earlier 
work done by CDRI, a new class of 
substituted 2H-l-benzopyrans 
was prepared, some of which were 
found to have only estrogen an¬ 
tagonistic activities and strong an¬ 
tiestrogens binding site (AEBS) 
aiflnlties. A detailed SAR relation¬ 
ship In this class of compounds led 
to the selection of a compound 
(CDRI code No.85/287) for detaOed 
biological evaluation. 

'This compound is a potent 
anti-implantation agent with very 
weak uterotropic activity devoid of 
progestational, anti- progestation¬ 
al. androgenic, antl-androgenlc 
and antl-gonadotropic activities. It 
is active (100%) In rats (2.5 mg/kg 
orally. 0.4 mg/kg l.p. in single day 
schedule) and inactive In hamester 
rats (25 mg/kg). General phar¬ 
macological screening has shown 
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that It has no other activity except 
being a mild stimulant. 

At RRL-Jammu, Dr Kapil’s 
group has further explored this 
lead for the synthesis of more effec¬ 
tive compounds. While most of the 
compounds are more effective than 
the compound ’85/287’, the 
hydroxy/methoxy derivative has 
the maximum activity. It ’s 100% 
effective as an antl-lmplantatlon 
agent at 0.2 mg/kg dose in a single 
day schedule (once a month) In rats 
with weak uterotropic activity. The 
LDso in rats is >4.0gm/kg (orally), 
while other parameters remain 
same as for compound 85/287. 


(3) Immunomodulatory and an¬ 
ticomplementary activities 

Compounds isolated from the 
fruits of Aegle marmelos have been 
found to stimulate the humoral 
and cell mediated immune respon¬ 
ses, activate the peritoneal macro¬ 
phages and possess an inhibitory 
activity in both classical and alter¬ 
native pathway activation of 
human and guinea-pig comple¬ 
ments. The fractions have been 
found to be virtually non-toxic oral- 

ly. □ 

Dr L.V. Venkatarainan of 
CFTRI gets Prof. Vyas 
Memorial Award: 1990 

Dr L.V. Venkataraman. Area Coor¬ 
dinator, Autotrophic Cell Culture 
Discipline, Central Food Tech¬ 
nological Research Institute 
(CFTRI), Mysore, has been awarded 
the Prof. Vyas Memorial Award of 
the Association of Microbiologists 
India for 1990. "rhls is a prestigious 
award of the Association of 
Microbiologists India, given once In 
two years to an outstanding scien¬ 
tist for making significant con¬ 
tributions to any field of 
Microbiology. Dr Venkataraman 
has been selected for his contribu¬ 
tion In developing the biotechnol¬ 
ogy for the production of alga 
Sptrultna and Its application in 


health food and therapeutics. 'The 
award carries a cash prize and cita¬ 
tion. The award was given during 
Annual Meeting and National ^mi- 
poslum of the Association held at 
the Tamil Nadu G.D. Naldu 
Agricultural University. Coim¬ 
batore, on 24 January 1991. □ 

Dr R.N. Singh elected INSA 
Fellow 

Dr R.N. Singh. Scientist, National 
Geophysical Research Institute, 
Hyderabad, and Associate, CSIR 
Centre of Mathematical Modelling 
and Computer Simulation. Ban¬ 
galore. has been elected Fellow of 
the Indian National Science 
Academy (INSA), New Delhi, for his 
contribution to the field of 
Geophysics. He was earlier elected 
Fellow of the Indian Academy of 
Sciences, Bangalore. (1988). Dr 
Singh is a recipient of the Shantl 
Swarup Bhatnagar prize in Earth 
Sciences (1985). 

Dr Singh Is a Theoretical 
Geophysicist and has worked ex¬ 
tensively in several disciplines 
aimed at gaining insight into the 
physico-chemical processes of the 
earth’s interior and their surface 
manifestations through applica¬ 
tions of mathematical modelling. 
Dr Singh’s current research inter¬ 
est is in the study of non¬ 
linear/stochastic dynamics of the 
lithosphere. □ 

RRL-Jammu Scientists get 

IDMA Research Award 

The paper entitled ‘Anti-inflam¬ 
matory activity of Azeplno-2. IB- 
quinazolin- 12(6H)-one-7,8,9,10- 
tetrahydro (RLX)’ by G.B. Singh 
and Suijeet Singh of the Regional 
Research Laboratory (RRL), 
Jammu, and published in Indian 
Drugs Vol. 27(9), 449, has been 
selected for the Indian Drug 
Manufacturers Association (IDMAJ 
Research Award in the discipline of 
Pharmacology. 'The award consists 
of a citation and a cash prize of Rs 
1001 . □ 
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RKL-Jammu Scientists 
receive Best Paper Award at 
CSIR-DAAD Symposium 

The paper entitled Germplasm 
evaluation; Metroglyph and score 
index analysis of Indian and exotic 
germplasm collections of Celery 
[Apium graveolens L.)' by Drs D.K. 
Choudhaiy and B.L. Kaul of the 
Regional Research Laboratory 
(RRL), Jammu, presented In the 
poster session at the CSIR-DAAD 
Symposium on Blo-Sclences (a fol¬ 
low-up seminar for the former 
DAAD fellows), held at the Central 
Drug Research Institute. Lucknow, 
during 15-18 November 1990, was 
adjudged as the best paper in the 
section of Agricultural Sciences. An 
award comprising certificate and a 
cash prize of DM 500 In the form of 
book grant was presented by the 
President of German Academic Ex¬ 
change Service (DAAD), Bonn, Prof. 
Theodor Berchem. to the authors, 
at the concluding ceremony of the 
symposium held In the CDI^ 
auditorium on 18 November 1990. 

CSIR Complex, Palampur, 
Scientists win the Best 
Poster Presentation Award 
at IPQC 

A paper entitled Techniques for the 
production of virus tested carna¬ 
tion plants-A need for plant 
quarantine in international 
floriculture trade’ by A.A. Zaidi, 
Raja Ram. S.N.H. Zaidi and D. 
Mukherjee of the Floriculture 
Division, CSIR Complex, Palampur 
(H.P.). got the best poster presen¬ 
tation award at the International 
Plant Quarantine Congress, held at 
Asean Plant Quarantine Centre 
and Training Institute. Kualalum- 
pur, Malaysia, during 15-18 
January 1991. The paper was 
presented by Shrl S.N.H. Zaidi, 
who received the award. 

Prof. K. Gopaian 

Prof. K. Gopaian, Scientist F. Na¬ 
tional Geophysical Research In¬ 


stitute, Hyderabad, has been 
awarded the Medal of Honour with 
a citation for his meritorious con¬ 
tributions in the field of mass 
spectrometry, by the Indian Society 
for Mass Spectrometry during the 
Vth National Symposium on Mass 
Spectrometry held in January 
1991. The award also carries a 
cash prize of Rs 2000. Dr Gopaian 
Is a recipient of the prestlgeous 
Shanti Swarup Bhatnagar Prize. □ 

PATENTS FILED 

1014/DEL/90: Cycled potters 
wheel, B.K. Sarkar. S.K. Tarafdar 
and S. Baneijee — Central Glass & 
Ceramic Research Institute. Cal¬ 
cutta. 

1015/DEL/90; An Improved 
process for the preparation of con¬ 
ducting polypyrrole blends, S. 
Pitchumanl and V. Krlshnan — 
Central Electrochemical Research 
Institute, Karalkudl. 
1016/DEL/90; An Improved 
polymerisation process for the 
preparation of polyheterocycles 
blend. S. Pitchumanl and V. Krlsh¬ 
nan — Central Electrochemical Re¬ 
search Institute. Karalkudl. 

1017/DEL/90: Improvements in 
or relating to synthesis of conduct¬ 
ing polyanlsldlne, S.K. Dhawan 
and D.C. Trlvedi — Central 
Electrochemical Research In¬ 
stitute. Karalkudl. 

1018/DEL/90; An Improved 
pol 5 mierlc composition primarily 
based on polyvinyl chloride and 
nitrile rubber blends for synthetic 
soles with reduced plasticizer con¬ 
tent and better performance char¬ 
acteristics. P. Rajallngam, G. 
Radhakrishnan and R.B. Mltra - - 
Central Leather Research In¬ 
stitute. Madras. 

1019/DEL/90: An Improved 
process for the preparation of con¬ 
ducting polytoludine, S. 
Pitchumanl and V.S. Krlshnan — 
Central Electrochemical Research 
Institute. Karalkudl. 

1020/DEL/90: A process for the 


preparation of a polytoludine 
electrode and a ceU using the said 
electrode. S. Pitchumanl, V.S. 
Krlshnan, R. Janaklraman, P.N.N; 
Namboodlrl and RI. Gangadharan 
— Central Electrochemical Re¬ 
search Institute. Karalkudl. 

1021/DEL/90: An electronic 
device for time delay and low/high 
voltage protection of electri¬ 
cal/electronic equipment. J. Singh 
and D .L. Kapoor—Indian Institute 
of Petroleum, Dehra Dun. 
1022/DEL/90: A process for the 
preparation of skin care lotion con¬ 
taining long cham fatty alcohols 
and esters of jojoba oil, P.J. Batuk- 
ray, S.B. Dhanvantral, RM. RaJ- 
nlkant and I.E.R Rangaswamy — 
Central Salt & Marine Chemicals 
Research Institute, Bhavnagar. □ 

National Conference on 
Synthetic Membranes and 
Their Applications 

A two-day National Conference on 
‘Synthetic Membranes and Their 
Applications’ will be organized by 
the Central Salt & Marine Chemi¬ 
cals Research Institute (CSMCRI). 
Bhavnagar. during 29-30 Novem¬ 
ber 1991 at Bhavnagar. TTie con¬ 
gress will cover the following 
topics: development of polymers for 
use as membranes, membrane 
characterization, applications and 
membrane In water and effluent 
treatment, separation, concentra¬ 
tion and purification processes In 
chemical Industry and blo-tcchnol- 
ogy, use of non-conventlonal ener¬ 
gy sources and energy recovery 
systems, field experience on 
membrane-based desalination 
plants set up in rural and urban 
areas, etc. Although the con¬ 
ference Is at national level the 
foreign participation Is also wel¬ 
come. For more details. Interested 
participants may correspond with 
Dr A.V. Rao. Organizing Secretary. 
National Conferefk:e on Synthetic 
Membranes and their Applications. 
CSMCRI. Gljubhal Badheka Marg, 
Bhavnagar. 364002. 
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Solar water heating system at NAL, Bangalore. The system has flat plate collectors with black chrome coating 

developed by the laboratory (p. 77) 




IN THIS ISSUE 




International Symposium on 


Sensing Microlevel Fluctuations in 


CIMAP participates in Regional 


Ocranography of the Indian 
Ocean 


Groundwater by Ultrasonics — 



74 

A Potential Tool for Earthquake 


Science and Technology Fair 


Polymers'SI — Symposium at NCL 

7S 

Prognostics 

78 

at Jhansi 

Prof B.R. Sant addresses FAPCCI 

82 

Brain Storming Session on Electric 


New Single-cylinder Sheet Forming 


Meeting on Technology 


Vehidas and Tra^tich Batteries 

75 

Machine commissioned at 


Transfer 

82 

Prime Minister lays Foundation 


RRL, Jammu 

79 

RRL-Jammu Training Programmes 


Slone of Navodaya Vidyalaya 


SERC-Ghaziabad Report 1986-90 


on Vocational Trades in Rural 


atBaHia 

77 

79 

Areas 

82 








Silver Jubilee Celebrations at NIO 


International Symposium on Oceanography of the 

Indian Ocean 


The Naliorial Institute of Oceanog¬ 
raphy (NIO). Goa. celebrated its sil¬ 
ver Jubilee from 13 to 16 January 
1991. A function was held on 13 
January; Dr A.P. Mitra. FRS, Direc¬ 
tor General. CSIR. was the Chief 
Guest and Dr S.Z. Qasini. Vice- 
Chancellor, Jamia Millia Islamia. 
presided. The staff of NIO who had 
completed 25 years of service were 
felicitated by Dr Mitra. He con¬ 
gratulated the NIO staff for achiev¬ 
ing a distinction in the field of 
oceanography. A souvenir giving 
details of NlO’s activities and 
achievements during the last 25 
years was released by Dr Qasim. Dr 
B.N. Dcsal. Director. NIO, gave a 
brief narration of the development 
of oceanography in India. Dr 
Qasim. who was associated with 
NIO for a long time, went in 
retrospect on the development of 
the institute from the days of In¬ 
dian participation in the Interna¬ 
tional Indian Ocean Expedition 
which led to the establishment of 
NIO. 

The Symposium 

The function of 13 January was 
followed by an International Sym¬ 
posium on Oceanography of the 
Indian Ocean (14-16 January) as a 
part of the celebrations. 

The symposium was aimed at 
providing a forum to present and 
discuss the advances made in 
oceanography of the Indian Ocean 
and its adjacent seas, especially in 
the post-lIOE period. Since the 
symposium on Indian Ocean held 
in 1967. this was the first of its 
kind to discuss the whole spectrum 
of disciplines in oceanography of 
the Indian Ocean. 

The symposium was in¬ 
augurated by Dr Mitra on 14 
January 1991: Dr Qasim presided 


over the Inaugural function. Prof. 
E.C. I^Fond (USA), a pioneer of 
Indian Oceanography was the 
Guest of Honour. Dr B.N. Desai, 
delivered a special talk on 'Indian 
Oceanography - An Overview.’ In 
all, 155 papers were accepted for 
j)resentation. of which 134 papers 
dealing with Physical. Biological, 
Chemical and Geological Oceanog¬ 
raphy and Marine Instrumentation 
were presented and discussed 
during the three-day symposium. 
These included 30 papers from 
abroad. As many as 280 oceanog¬ 
raphers from various organizations 
in the country and abroad par¬ 
ticipated in the symposium. Among 
them, 72 scientists were from 
Canada, France. UK. Germany, 
The Netherlands. USA, USSR and 
Caribbean. 

Altogether, there were 18 tech¬ 
nical sessions. Under the Biologi¬ 
cal Oceanography, topics covered 
were: microbial ecology and food 


web dynamics, phytoplankton 
production—ecological and 
physiological processes, 
zooplankton—distribution and 
ecology, fisheries, coastal and deep 
sea ecosystems. Undef Chemical 
Oceanography, the technical ses¬ 
sions were on blogeochemlcal 
cycles, marine pollution, large- 
scale ocean dynamics, and chemi¬ 
cals from marine organisms. 
Geochemistry and mineral resour¬ 
ces. structure and tectonics, 
geomoqphology and sedlmentology 
and paleo-oceanography were the 
topics covered under Geological 
Oceanography. The technical ses¬ 
sions on Physical Oceanography 
and Instrumentation covered the 
topics such as large-scale physical 
processes, air-sea interactions, 
coastal processes, ocean technol¬ 
ogy and instrumentation. 

The valedictoiy session of the 
symposium, held on 16 January, 
was chaired by Dr Desai. In this 



Prof V K Gaur, Secretary, Department of Ocean Development, delivering the valedictory address 
on Indian Perspectives in Ocean Development 
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session. Prof. V.K. Gaur. Secretary 
to the Government of India, 
Department of Ocean Develop- 
yppiMi^^vered the valedictory ad¬ 
dress on ‘Indian Perspectives in 
Ocean Development’. Dr B.J. 
Zahumec from Olllce of Naval Re¬ 
search. USA, made a presentation 


on ‘Indian Ocean—US Contri¬ 
butions’. 

The abstracts of symposium 
papers have already been publish¬ 
ed and the proceedings of the sym¬ 
posium are expected to be 
published by September 1991. □ 


Polymers’91 — Symposium at NCL 


Polymers’91 was held at the Na¬ 
tional Chemical Laboratory (NCL). 
Pune, during 1-4 January 1991. 
First of its kind in over a decade, 
the symposium brought together 
distinguished scientists and tech¬ 
nologists from Industry, academia 
and research institutions. It 
covered diverse aspects of Polymer 
Science, namely, bio-related 
polymers, high performance 
polymers, polymer blends, alloys 
and composites, polymerization 
chemistry, structure and proper¬ 
ties and synthesis and modifica¬ 
tion of polymers. 

The symposium was in¬ 
augurated by Dr Vasant 
Gowarlker, Secretary, Department 
of Science and Technology. Prof. 


M.M. Sharma, Director. University 
Department of Chemical Technol¬ 
ogy, Bombay, delivered the key¬ 
note address. 

Dr Gowariker in his inaugural 
address stressed the need for 
trained manpower in research in 
the polymer science area to meet 
the growing requirements of the 
Indian industry. He also touched 
upon the necessity to undertake 
research on polymers based on 
natural non-petroleum resources. 

Prof. Sharma spoke on the per¬ 
vasive nature of polymeric 
materials and the unique challen¬ 
ges that lie ahead of polymer scien¬ 
tists to meet the evergrowing needs 
of organic materials for diverse end 
applications. 



Dr Vasant Gowanker, Seaetary, Department of Science and Technology, inaugurating 
‘Polymers '91 at NCL, Pune 


A total of 351 delegates at¬ 
tended the symposium, of which 39 
were foreign del^ates representing 
12 countries including USA. USSR, 
Italy, Japan. France. UK. etc. Of 
the 312 Indian participants. 90 
were from Industry and the rest 
from academic institution includ¬ 
ing IITs. Defence. Space and CSIR 
institutions. 

The technical sessions con¬ 
sisted of parallel oral sessions and 
a poster session. Eighty-six papers 
were presented in the oral sessions 
and 100 in the poster session. 
Sixty-four research students work¬ 
ing for their doctoral degree in 
polymer science in various institu¬ 
tions in India presented posters. 
The oral sessions consisted of plen- 
ary, invited and contributed 
papers. Six plenary lectures were 
presented, of which three were by 
distinguished scientists from 
within India. Thirty invited lectures 
were also presented. 

This year’s Prof. M. Santappa 
Silver Jubilee Award in Polymer 
Science, sponsored by the Society 
for Polymer Science (India), was 
presented to Prof. A. Misra of IIT. 
Delhi, at a special function held on 
2 January. The award ceremony 
was followed by the Award Lecture 
titled ‘Incremental drawing a novel 
process for orientation of fibres’. 

The proceedings of the sym¬ 
posium, consisting of 192 full 
papers, have been published tn two 
volumes (pp 1068) by M/s. Tata 
McGraw- Hill, New Delhi. (J 


Brain Storming 
Session on Electric 
Vehicles and Traction 
Batteries 

The world is confronted today with 
two of the most serious crises — 
one is the oil crisis, both man-made 
and owing to fossil fuels depletion, 
and the other, pollution. No wonder 
that pollution-free environment 
and the oil crunch make electric 
vehicles operated by electrocheml- 
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cal power sources quite an attrac¬ 
tive proposition. An additional ad¬ 
vantage of the battery-powered 
vehicles is that they are noise-free 
and vibration-free and offer low 
maintenance cost. The Central 
Klcctrochenilcal Research Institute 
(CECRI), Karaikudl. has already 
done considerable amount of R&D 
work on a host of battery systems 
such as lead-acid battery, sodium- 
sulphur battery, nickel-cadmium 
battery, lithium battery, fuel cells, 
etc. 

With a view to focus the urgen- 
('y of the problem and need for a 
jilanned development of this 
programme as an inter-institution¬ 
al and collaborative project, a Brain 
Storming Session on Klcctrlc 
Vehicles and Traction Batteries 
was organized by CECRI on 7 
December 1990. The session was 
inaugurated by Dr Ram K. Iyengar. 
Additional Director General, CSIR; 
Prof. S.K Rangarajan, Director. 
CECRI. presided 

Prof. Rangarajan in his address 
gave an account of the advances 
made in the area of batteries at 
CECRI and said that the in- 
frastrticture and the research out¬ 
put in the area of batteries would 
get a boost under the UNDP 


programme on testing and evalua¬ 
tion of batteries. The brain storm¬ 
ing session, he said, was meant to 
evolve a national strategy for the 
development of electric vehicles 
taking into consideration the 
economic, social and cultural 
background. Stating that the stage 
is now set for the take off from the 
institute programme to national 
programme, he touched upon the 
silent revolution that is taking 
place in the field of batteries and 
electric vehicles. In this context, he 
pointed out that indiscriminate im¬ 
port of technology may harm the 
development of indigenous tech¬ 
nology. 

Dr Iyengar, in his inaugural 
address, explained some of the fea¬ 
tures that make electric vehicles 
very apt for the crowded 
metropolitan conditions. He 
remarked that a cruising speed of 
30 km and a top speed of 50 km 
would be quite suitable for Indian 
conditions. He called upon for im¬ 
provement in high energy density 
batteries such as lead-acid bat¬ 
teries and sodium-sulphur bat¬ 
teries. He said that there are two 
options available for the choice of 
batteries: (i) conventional batteries 


and (il) a modular system of bat¬ 
teries assisted by solar energy. 

A number of experts from 
various organizations concerned" 
with batteries and vehicle en¬ 
gineering. e.g. Bharat Heavy 
Electricals Ltd, Central Electronics 
Engineering Research Institute. In¬ 
dian Railway Institute of Electrical 
Engineering (IRIEE), Vehicles Re¬ 
search and Development Estab¬ 
lishment (VRDE), Standard 
Batteries, etc., participated in the 
session. 

Shrl K.C. Govil, Director, 
IRIEE. chaired the first session on 
batteries for electric vehicles (EVS). 
Dr N. Venkatakrishnan presented 
the lead-acid battery systems for 
EVS. Shri Shukla (BHEL) pointed 
out that BHEL had developed 
electric vans powered by lead-acid 
batteries, which are being used in 
Delhi. Prof. Rangarajan, explained 
the ])ractical difficulties involved in 
achieving theoretical values based 
on thermodynamics and remarked 
that the realistic targets set for 
lead-acid battery systems should 
be about 35 Wh/kg under vehicle 
conditions. Dr Iyengar suggested 
that CECRI should play a pivotal 
role in developing the technology 
for lead-acid batteries of 35 Wh/kg 
and 200 life cycles. Shri Govil 
pointed out that the lead-acid bat¬ 
teries produced so far in the 
country are not meant for EVS and 
suggested that CECRI should 
develop the know-how for such 
batteries. Participating in the dis¬ 
cussion. Shri V.R. Subramanlam 
said that lead-acid batteiy is going 
to be the main power source during 
the next decade. Shri C. Chak- 
ravarthy presented a paper on 
nickel-iron batteries indicating 
their special electrochemical char¬ 
acteristics suitable for EVS. 
Prototypes of nickel-iron batteries 
have an energy density of about 50 
Wh/kg and a power density of 80- 
100 W/kg. It was reported that 
electric vehicles powered by nickel- 
iron batteries have a range of about 



Dr Ram K Iyengar, Additional Director General. CSIR, delivering the inaugural address at the 
Brain Storming Session on Electric Vehicles and Traction Batteries 
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hydride and lithium battery s)rs- these are promising candidate bat- 
tems should also be continued as terles for electric vehicles. □ 

Prime Minister lays Foundation Stone of 
Navodaya Vidyalaya at Ballia 


200 km per charge at a speed of 
40-50 km/h. 

Dr M . Kamaludeen presented 
on the development, of 
sodium-sulphur battery at CECRI. 
Sodium-sulphur battery is a high 
energy and power density (120 
Wh/kg, 180 W/kg) system which 
has been identified as one of the 
most promising batteries for EVS 
traction. It was pointed out that the 
availability of sodium and sulphur 
may not pose any problem as 
sodium is produced in tonnage 
quantities in the country using 
CECRI know-how. Dr Iyengar dis¬ 
closed that facilities would be built 
up at CECRI for prototype develop¬ 
ment. before transfer to industry. 

Dr V. Kapali in his paper gave 
an account of the development of 
aluminium-air battery at CECRI. 
The feasibility of using aluminium- 
air battery system in vehicles either 
alone or as a hybrid system in con¬ 
junction with lead-acid and nickel- 
iron systems was discussed. Dr 
Iyengar felt that alumlnlum-alr 
battery system is also in the race 
with different types of batteries for 
EVS. 

The two panels set up on the 
occasion to consider various 
proposals and future plans on the 
types of EVS and traction batteries, 
recommended for carrying out 
R&D work towards development of 
a passenger bus using AC motors 
and controllers, and of a small city 
car using state of the art materials 
and technologies to the extent pos¬ 
sible. The battery-powered 
autorickshaw already developed by 
CECRI should be perfected and ex¬ 
tensive field trials carried out. In 
the field of batteries, the panel 
recommended the development of 
lead-acid batteries for short term 
applications, nickel-iron batteries 
for short term applications and 
sodium-sulphur batteries for inter¬ 
mediate term applications. 

In addition, it was also recom¬ 
mended that research work on 
alumlnlum-alr. nickel-nickel 


Prime Minister. Shrl Chandra 
Shekliar laid foundation stone of 
Navodaya Vidyalaya (NA^ in Ballia 
(U.P.) on 1 February 1991. ShriRaj 
Mangal Pandey. Minister of Human 
Resource Developmenl and Chair¬ 
man of the Navodaya Vidyalaya 
Samlti. presided over the function, 
and Shri Bhagey Govardhan. Min¬ 
ister of State. Human Resource 
Development, welcomed the 
guests. 

At the request of NV Samiti. a 
small exhibition was put up by the 
Central Building Research In¬ 
stitute (CBRl). Roorkee. which is 
the nodal agency for planning and 
designing of all NV complexes 
throughout the country. The ex- 


The National Aeronautical 
Laboratory (NAL). Bangalore, has 
installed at its premises a solar 
water heating system. The system 
has flat plate collector with selec¬ 
tive black chrome coating, and is 
capable of heating water up_ to 
80°C. (A selective coating is one 
which has high absorption and low 
emittance.) 

Black chromium, an optical 
composite of chromium metal and 
chromium oxide, is perhaps the 
best available material for selective 
coating. But there is a problem 
with black chromium: it has to be 
produced by electrodeposition and 
the electroplating is not easy. First 
of all. the deposition has to be car¬ 
ried out at a temperature lower 
than 20° and secondly, the coating 
has to be carried out at current 
density three times of that required 
for chromium plating. These re¬ 
quirements make the process 


hlblts explained the designs 
prepared for dllTerent geo-climatic 
regions, and the cost- effectiveness 
of building technologies employed 
in the construction of NV com¬ 
plexes. The exhibits Included 
posters and three-dimensional 
models of school building, dor¬ 
mitories, staff quarters, etc. 

Shrl V.K. Mathur. Project Coor¬ 
dinator, NV Project, explained the 
exhibits to the Prime Minister and 
other dignitaries. CBRl has final¬ 
ized designs of about 200 sites, 
incorporating R&D technologies 
developed at the institute. The 
cost-effectiveness of technologies 
are expected to yield economy to 
the extent of 10-15%. U 


much more expensive. 

One important feature of the 
NAL black chrome coating is that it 
stays black even after prolonged 
exposure to the sun. Most of the 
other commercially available black 
coalings tend to loose some of their 
blackness after being exposed to 
the sun for 15-20 days. Electron 
spectroscopic studies carried out 
at NAI^ revealed that the norj-NAL 
black chrome deposits contain 
carbon not only in the surface but 
also in the bulk of the deposit. Also, 
these deposits show presence of 
nickel oxide on the surface and 
sub-surface layers. The presence of 
the carbonaceous matter means 
that some of the additives added to 
the plating bath are of an organic 
nature. Nickel oxide probably gels 
formed owing to interaction be¬ 
tween nickel, diffusing into the 
deposit from the substrate. Since 
NAI, black chrome is free from 
carbon and does not contain nickel 


Black Chrome Coating for Solar Heaters 
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oxide even In the layers well below 
the surface, the deposit is stable 
even on prolonged exposure to sun. 
As a consequence, the coating as¬ 
sures stable absorptivity and emls- 
slvity. It is expected that the 
coating will continue to serve for 10 


Measurement of fine water levels 
with a good degree of accuracy In 
the shortest time span possible for 
any part of the terrestrial environ¬ 
ment is important to understand 


years. 

This NAL technology is avail¬ 
able at a lumpsum premium of 
Rs. 50,000; there is no recurring 
royalty and the licence Is non-ex- 
cluslve. U 


and interpret the aquifer responses 
for different stresses in earth sys¬ 
tems and hydrogeological 
programmes. The natural varia¬ 
tions In the rates of water levels are 


considered to be useful In ecologi¬ 
cal and geophysical studies. The 
study of fine microlevel changes in 
groundwater systems assumes, 
special importance In earthquake 
prognosis, because sharp rise and 
fall of water levels are noticed in 
many earthquake prone regions, 
well In advance along with other 
precursory events. 

For sensing Instantaneously 
such fine microlevel changes In 
groundwater, a simplp and con¬ 
venient technique, known as the 
Pulse Echo Technique (PET), has 
been developed by Dr Y.V. Ramana 
and Dr I. Radhakrishna, Scientists 
of the National Geophysical Re¬ 
search Institute (NGRl), 
Hyderabad. The novelty and uni¬ 
queness of the technique lies in Its 
sensitivity to detect fine changes In 
the water table to the extent of even 
a fraction of a mm, employing only 
one acoustic transducer for such 
detection. The experimental 
studies carried out at NGRl by 
these scientists have shown en¬ 
couraging results. 

The set-up of PHTP consists of an 
ultrasonic transducer being 
lowered to any desired depth In a 
borewell such that the active part 
of the transducer faces upwards. 
This transducer functions as the 
transmitter of the ultrasonic ener¬ 
gy. as well as the receiver of the free 
surface reflected energy. A 
graduated non-corrosive tape at¬ 
tached to the transducer, ensures 
its placement in a flat and vertical 
position, below the water surface. 

The system (acting as a fixed 
path echo generator) takes ad¬ 
vantage of the echo patterns 
(resembling the field seismic wave 
forms) that develop between the 
two ends (the transmitting and 
reflecting). 

The results obtained so far are 
optimistic and Indicate that this 
technique (PET) could perhaps And 
a wider use to study and analyze 
the precursory coseismic events in 
an earthquake prone belt, in order 
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Schematic diagram of the pulse echo technique for sensing microlevel changes in ground water 


Sensing Microlevel Fluctuations in Groundwater 
by Ultrasonics — A Potential Tool for Earthquake 

Prognostics 
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to understand the problem of prog¬ 
nosis. 

In view of the stimulating ex- 
ents, and encouraging 


A new single cylinder-sheet form¬ 
ing machine has recently been 
commissioned at the Regional Re¬ 
search Laboratory (RRIJ, Jammu. 
The machine has modified spider- 
less cylinder which gives better and 
uniform sheet. Even thinner sheets 
of paper can be obtained. The pulp 
is fed in a parallel current system. 
The machine is directly attached to 
a condux defibrator for pulp supply 
(directly pumped to (he overhead 
stock chest). It has a provision to 
be connected to Hollander beaten 
pulp also. The machine occupies 
less space and gives belter recovery 
and product. 

The machine partly fabricated 
In RI^ workshop will be used for 
the development work on paper 
and paper board from various agro 


results, an Indian Patent has also 
been filed for PET as applicable to 
field hydrogeological conditions. □ 


industrial celluloslc residues by 
the Cellulose Pulp Division of RRL- 
Jammu for the project on In¬ 
tegrated Utilization of 
Llgnocellulosic Materials. It will 
also serve as a demonstration cum 
training unit. LI 

Studies on control of 
mosquito Culex quin- 
quefasciatus by using 
natural products and 
biocides 

Shri U. Suryanarayana Murly. 
Scientist. Indian Institute of 
Chemical Technology (IlCT). 
Hyderabad, studied the efficacy of 
the indigenous plant products and 
microbial biocides on the larvae of 
Culex quinquejasciatus, a principal 
vector for bancroftlan fllariasis, a 


common non-fatal tropical disease. 
Larvae belonging to three habitats, 
l.e. cess pit, cement tank and 'll’ 
drain were utilized for this inves¬ 
tigation. The effect of the plant 
products on the nutritional status 
of the larvae was also analyzed and 
it was found tliat the plant extracts 
significantly Interfere with the 
biochemical parameters in reduc¬ 
ing the total proteins, lipids and 
sugars of the larvae. Two plant 
products, l.e. Mundulea suberosa 
(Family: Legumlnoseae) and Etch- 
hornea crassipes (Family; Pon- 
todereasea) were evaluated for 
their interference in wlngbeat fre¬ 
quency of the flier. It was found 
that both the compounds affect the 
wingbeat frequency of the male flier 
only. The static parameters, 
dynamic parameters and 
aerodynamic parameters were also 
studied lo understand the 
aerodynamics of the flier. The 
results revealed that the flier has 
higher aspect ratio due to which it 
can hover for a considerable 
period. This type of study explains 
the swarming behaviour of the flier 
in endemic areas. Two commercial 
microbial formulations, l.e. spore 
dust and saw dust of Bacillus 
thuringiensis and B. sphaericus 
were evaluated on the larvae, and 
the spore dust of B. thuringiensis 
was found to be more suitable for 
cess pit and cement tank type of 
habitats whereas B. sphaericus 
was found to be suitable for 'U' 
drain habitats. 

Shri Suryanarayana Murty, 
carried out this investigation under 
the supervision of Dr (Smt) Kaiser 
Jamil of IICT, and was awarded 
Ph.D. degree by the Osmania 
University. Hyderabad. □ 

PROGRESS REPORTS 

SERC-Ghaziabad Report: 

1986-90 

The Structural Engineering Re¬ 
search Centre (SERC). which was 
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functioning from Roorkee, moved 
to its new premises at Ghaziabad: 
the process of shifting started in 
1986 and continued tUl the end of 
1988. However, the laboratory 
started functioning from the par¬ 
tially constructed building in 1987, 
concentrating its R&D efforts in the 
field of: Underground structures 
including tunnelling. High rise 
buildings. Development of com¬ 
puter software for civil engineering 
applications. Large span struc¬ 
tures and Storage structures. ITie 
main-frame computing system was 
made operational at the new 
premises and most of the software 
was implemented, and high- 
powered analysis and design pack¬ 
ages made available for use. The 
Model Analysis laboratory and the 
Instnamentalion Laboratory were 
substantially equipped. Consider¬ 
able progress was achieved 
towards setting up of the Indiistrial 
Wind Tunnel. 

The Archaeological Survey of 
India entrusted the Centre with 
.structural engineering studies of 
Taj Mahal, aimed at long-term 
preservation of the monument. 
SERC initiated studies towards the 
analysis of the main dome for 
meridional and hoop stresses, as 
the curvature of the dome does not 
conform to any well-defined 
geometric shape. Also. Investiga¬ 
tions were taken up to study the 
stress condition in the massive 
main structure, both at first and 
second floor levels. 

The Importance of ‘perfor¬ 
mance factors’ such as corrosion of 
steel, degradation of concrete, sus¬ 
ceptibility to dynamic effects, etc. 
Is being increasingly recognized by 
bridge engineers. But data relating 
to these factors can only be ob¬ 
tained from the field, l.e. through 
instrumentation of actual bridges. 
The S&T Advisory Committee at¬ 
tached to the Ministry of Surface 
Transport (MOST) has accorded a 
very high priority to in situ inves¬ 
tigations on bridges. SERC has 


also decided to give instrumenta¬ 
tion of bridges topmost priority. 
Under this programme, the Centre 
took up the performance measure¬ 
ments and monitoring through in¬ 
strumentation of the Ganga Bridge 
at Varanasi. The proposed bridge 
would Involve several major fea¬ 
tures such as the largest cantilever 
span, double cell box girder bridge 
deck (for the first time in India) 
erected by free cantilever techni¬ 
que. Performance measurements 
would be carried out on both the 
superstructure and the well foun¬ 
dation of the bridge, with a view to 
obtaining Iniportant Informa- 
tlon/data relating to its short-tenn 
and long-term behaviour. A num¬ 
ber of performance parameters 
such as soil pressures, strains and 
stresses, tilts and shifts, deflec¬ 
tions. slopes, etc. would be 
measured during the construction 
as well as a brief initial period of 
2-3 years. Thereafter, the bridge 
would be monitored on a long-term 
basis. The structural scheme of the 
bridge was studied and the various 
parameters which call for in situ 
measurements and monitoring 
both in the superstnacture and the 
well foundations of the bridge were 
decided upon after extensive dis¬ 
cussions with MOST. Considerable 
effort was devoted to the selection 
of the most appropriate equipment 
from amongst the alternatives 
available worldwide. Procurement 
of equipment was in progress. 

After the collap.se of Mandovi 
bridge at Goa and in view of the fact 
that several other concrete high¬ 
way bridges are severely dis¬ 
tressed, MOST emphasized the 
need for monitoring the perfor¬ 
mance of major concrete bridges 
which are either under construc¬ 
tion or distressed. In recognition of 
this need, the ministry sponsored 
a research scheme to get an indica¬ 
tion of loss of prestress and the 
onset of corrosion in the new and 
recommissioned bridges across 
river Mandovi at Goa. As a follow¬ 


up. a team of scientists of the 
Centre visited the bridge site and 
prepared a proposal of three-year 
duration to instrument the bridges 
and to monitor strains, deflections, 
slopes and dynamic characteristics 
through embedded/surface 
mounted vibrating wire gauges, 
tlltmeter, water level system, 
geodetic equipment, ac¬ 
celerometers. FFT analyzer, etc. 
The corrosion studies for the 
bridges are plarmed to»be carried 
out by CECRI, Karalkudl. 

The Department of Atomic 
Energy (DAE) requested SERC to 
undertake the instrumentation of 
Narora Atomic Power Project Con¬ 
tainment Vessel-i and assess its 
structural behaviour during pres¬ 
sure test. The objective of this 
sponsored project is to measure; 
radial displacement of the contain¬ 
ment vessel at- four azimuths, at 
five different elevations and vertical 
deflection at four points at EL 
117.60; vertical movement of con¬ 
tainment slab at several points; 
strains at junction of ICW and base 
raft, near the largest opening, junc¬ 
tion of ICW and containment slab, 
and surface temperature at a few 
points. Deflections were measured 
using strain gauge type deflection 
transducers. Special type of brack¬ 
ets were fabricated at site to mount 
these transducers. These measure¬ 
ments were taken at 28 locations. 
Electrical strain gauges were used 
to measure strains at 32 locations. 
The containment vessel was tested 
to a maximum pressure of 1.44 
kg/cm^ and the deflections and 
strains were recorded using Peekle 
data acquisition system. A project 
report containing an analysis of the 
data and the recommenda¬ 
tions/conclusions based thereon 
was submitted to DAE in June 
1988. 

The Roads Wing of MOST spon¬ 
sored a research programme to 
devebp computer software for the 
analysis and design of various 
simply supported superstructures 
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in reinforced and prestressed con¬ 
crete with solid slab. T-beam and 
box girder type cross-sections for 
and curved crossings. 
The work has been split into 
modules and distributed among 
four institutions, viz. SERC, Indian 
Institute of Technology (Delhi), 
University of Roorkee and National 
Informatics Centre. SERC has been 
assigned the task of developing 
computer software for the follow¬ 
ing; Designing flexural steel, its 
curtailment and shear steel in rein¬ 
forced concrete T-sectlon; Design¬ 
ing longitudinal and transverse 
flexural steel and Its curl ailment in 
reinforced concrete right slab 
bridges: Designing steel for flexure 
and shear in prestressed concrete 
T-sectlons; and. Checking of 
prestressed concrete T-seclion 
with given data. 

The work pertaining to the fol¬ 
lowing aspects of the project was 
completed:) 1) R.C.T-beam 
bridge—Based on the IRC codal 
provisions and the design practice, 
input data requirement was iden¬ 
tified. A detailed flow chart was 
prepared for the design and detail¬ 
ing of R.C. T-glrder. Computer 
software was developed for the cal¬ 
culation of number, location, 
length and quantity of longitudinal 
reinforcement Including bent up 
bars, shear stirrups and surface 
reinforcement. The software was 
being tested for practical cases 
given in the IRC handbook on T- 
beam bridges. (2) R.C. slab bridge 
— As in the case of R.C. T-beam 
bridge, a detailed flow chart was 
developed for the calculation of 
number, spacing, length and quan¬ 
tity of longitudinal reinforcement 
and transverse reinforcement at 
top and bottom. The software was 
tested for different spans given in 
the IRC handbook on R.C. slab 
bridges. (3) Prestressed concrete T- 
glrder bridge — Formulation of 
mathematical expressions to cal¬ 
culate the geometrical properties of 
prestressed and composite T-glr- 
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der sections, and the prestressing 
steel in the longitudinal direction 
was completed and the cor¬ 
responding computer program 
developed. 

A large number of tall buildings 
in the country are located on al¬ 
luvial soils, like (he Indo-Gangetlc 
plains. The behaviour of the build¬ 
ing is substantially modified by its 
interaction with the supporting 
media which are themselves highly 
deformable. Multistoreyed build¬ 
ings with individual column foot¬ 
ings are particularly susceptible to 
such deformations. The techniques 
available for accounting for such 
an interaction arc extremely cum¬ 
bersome and expensive and. 
hence, rarely used in any design 
office. The Centre took up a project 
to study the soil structure Interac¬ 
tion in tall buildings, with the ob¬ 
jective of developing suitable 
techniques for the analysis of such 
buildings. The super structure, 
sub-structure and the supporting 
media were modelled such that the 
structural behaviour could be 
predicted to a degree of accuracy 
needed for ascertaining soil 
parameters in the field in accord¬ 
ance with current practices. Math¬ 
ematical modelling was completed 
and necessary software developed 
and tested. It was expected that 
this tool would help design en¬ 
gineers in understanding the be¬ 
haviour of such buildings and 
producl ng d ist ress- free economical 
design. 

The Bureau of Indian Stand¬ 
ards issued sometime back the 
revised code of practice. Criteria 
for design of structures for wind 
effects’ (IS 875), incorporating the 
results of studies on the nature of 
wind and its loading on structures, 
carried out in India and abroad 
during the past 25 years. For an 
eflective use of the revised code, the 
Centre was working t owards bring¬ 
ing out an explanatory handbook 
giving some background informa¬ 
tion. 


A software package for linear 
structural analysis of frame and 
shear wall buildings subjected to 
static and dynamic loading was 
successfully Implemented at NIC 
and SERC computing systems. 
This Involved the development of a 
machine-Independent routine for 
sorting records on multiple keys. 
The package can analyze high rlse- 
bulldlngs as two- or three-dimen¬ 
sional entitles. 

An algorithm for computing 
dead loads of the structural system 
was completed. A program to com¬ 
pute dead load of slabs based on 
yield line theory was under 
development. 

Several other powerful 
programs were also ported on NEC 
system at NIO and the SERC com¬ 
puting system. These include; SAI’ 
IV — general purpose finite element 
program for linear structural 
analysis; NONSAP — finite element 
program for non-linear structural 
analysis: COMPLEX — finite ele¬ 
ment program for the analy.sls of 
general nonprlsmatlc folded plate 
structures and has powerful data 
generation capability; ETABS — 
program for three-dimensional 
static and dynamic analysis of 
building systems treating floors as 
rigid members in (heir own plane; 
SHORE III — program for static 
and dynamic analysis of axlsym- 
metric plates and shells; SAKE — 
program for inelastic response of 
RC frames to earthquakes: and RC 
TANK — program package to carry 
out an approximate analysis 
design and estimation of intze 
tanks. 

Under the Drinking Water Mis¬ 
sion of the Goveniment of India, 
apart from tapping the 
groundwater and water from rivers 
and lakes, rain water harvesting 
and storage of collected water in 
hygienic containers has been iden¬ 
tified as an Important way to solve 
the water problem. Ferrocement 
tanks developed at the Centre were 
approved for mass scale adoption. 
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During* the period. Centre con¬ 
ducted 14 training* courses cum 
demonstrations in construction 
techniques for rain water harvest¬ 
ing* schemes and ferrocernent 
water tanks. The participants were 
provided full technical details and 
were trained in actual construction 
process for rain water collection 
systems, using roofs, platforms 
and hill slopes as catchment areas. 
The courses also covered various 
casting techniques for ferrocernent 
tanks up to 20.000 litre capacities, 
using various methods and techni¬ 
ques. Sixty-four demonstration 
structures were constructed In 
rural areas of Meghalaya. Manipur. 
Nagaland. Tripura. Madhya 
Pradesh. Kumaon and Garhwal 
Hills of IJ.P.. liajasthan and Kar¬ 
nataka. The response to these 
programmes was very encouraging 
and many slates have taken up 
constmetion of RWHS & FC tanks 
for solving their drinking water 
problem. 

SEKC completed design. ca.st- 
ing and testing of ferrocernent mini 
check dams of height 1.2 m. The 
development of technique for cast¬ 
ing of ferrocernent water filters and 
plates; design, casting and assem¬ 
bling of precast .segments of wall 
roof and base of FC tanks for 
cylindrical units up to 20.000 litre 
capacity was also carried out. In 
addition, techniques for construc¬ 
tion of underground water tanks 
and for FC lining of water tanks in 
laterlte soils were also developed. 

During the period. 39 papers 
were published. 10 papers were 
presented in symposia/seminars 
and 15 reports were prepared. Four 
special publications were also 
brought out. U 

CIMAP participates in 
Regional Science and 
Technology Fair at Jhansi 

The Central Institute of Medicinal 
and Aromatic Plants. Lucknow, 
participated in the Regional 
Science and Technology Fair held 


at Jhansi on 10-11 January 1991. 
The fair organized by the Uttar 
Pradesh Council of Science and 
Technology (UPCST) was first of the 
scries of fairs to be held at various 
places in U.P. under the awareness 
programme of the Council. 

Inaugurating the fair, the U.P. 
Minister for Science and Technol¬ 
ogy. Shrl Vikramadilya Pandey ap¬ 
plauded the role of UPCST in 
making the masses aware of the 
prevailing technologies in the state 
and making use of these tech¬ 
nologies. Shri Pandey called upon 
the scientists to make best use of 
I he locally available resources for 
developing technologies so that the 
common man is benefitted by these 
technologies. 

CIMAl* displays in the fair were 
related to the institute’s RAD on 
crops like lemongrass. palmarosa. 
citronella. vetiver. Japanese mint 
and spearmint. The crops like 
lemongrass and palmarosa arc 
quite suitable for areas like Jhansi. 
where water shortage is a severe 
problem, owing to which a large 
amount of land remains urrsuitable 
for cultivation. The Minister, dis¬ 
trict authorities and local people 
showed a keen interest in these 
plants. Afield distillation unit was 
also Installed in the exhibition and 
visitors were demonstrated the ex¬ 
traction of oil from aromatic plants. 

Prof. B.R. Sant addresses 
FAPCCI meeting on 
Technology Transfer 

Prof. B. R. Sant. Sclentist-ln- 
Charge. CSIR Polytechnology 
Transfer Centre (i^C). Hyderabad, 
addressed a meeting of the Federa¬ 
tion of Andhra Pradesh Chambers 
of Commerce (FAPCCI) on 7 
December 1990. at the invitation of 
FAPCCI. 

In his address Prof. Sant gave 
a general outline of the role of CSIR. 
its laboratories. NRDC and PTC in 
technology development and its 
transfer. He described the various 
steps involved in the technology 


transfer, presenting a number of 
case studies. He specifically dealt 
with the projects on tiny cement 
plants, red oxide pigment and 
plant tissue culture, which have 
either been Implemented or are 
under implementation in Andhra 
Pradesh, highlighting the problems 
of technology generator, the con¬ 
sultant. the financial institution 
and the entrepreneur. 

Prof. Sant emphasized that the 
technology transfer nqpds an in¬ 
tegrated approach. A proper feed¬ 
back is essential each time the 
project is implemented. He also 
mentioned about the Joint projects 
taken up by APITCO and PTC 
(Hyd.) on a few selected 
CSIR/NRDC technologies. The ex¬ 
ercise Involved screening of 
projects, preparation of bankable 
pre-investment reports and iden¬ 
tification , of suitable 
entrepreneurs. U 

TRAINING COURSES 

RRL-Jammu Training 
Programmes on Vocationai 

Trades in Rural Areas 

The Regional Research I^aboratory 
(RRIJ. Jammu, organized the fol¬ 
lowing eight training programmes 
during August-October 1990. 
under the 35-Point Programme of 
the Government of India, with the 
objective of imparting training in a 
variety of vocational trades in rural 
areas: 

I & II. Processing of Fruits 
and Vegetables 

This training programme was or¬ 
ganized at Kalpa (Distt. Kinnaur. 
H.P.) from 13 to 20 August; 28 
trainees participated. The par¬ 
ticipating agencies were: (1) Small 
Industries Service Institute (SISI). 
Solan, (li) Kinnaur Mahlla Mandal. 
and (ill) H.P. Depprtment of Hor¬ 
ticulture. Training was Imparted in 
preparation.of apricot wine, mixed 
fruit Jams, apricot nectar and RTS 
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beverage, apple jelly, bulk process¬ 
ing and storage of apple pulp, and 
solar drying of fruits and 

This programme was also or¬ 
ganized at Chopal (Simla Distt., 
H.P.) from 22 to 25 August 1990, 
along with the Entrepreneurship 
Development Programme of SlSl: 
37 trainees participated. Training 
was imparted in preparation of 
tomato pulp and ketchup, apple 
jelly and spiced chutney, debitter- 
ing of bitter apricot kernel and oil, 
and drying of ginger and prepara¬ 
tion of ginger powder and ginger 
candy. 

III. Solar Drying and Processing 
of Apricots 

The training programme was con- 
* ducted at Reckong Peo (Distt. Kln- 
naur, H.P.) from 13 to 20 August: 
25 trainees participated. The 
University of Horticulture and 
Forestry, Solan; H.P. Directorate of 
Horticulture: District Industries 
Centre, Kinnaur and. Industrial 
Training Institute were the par¬ 
ticipating agencies. Training 
covered various aspects of apricot 
processing like solar drying and 
packing, bulk processing and 
storage of pulp, preparation of nec¬ 


tar, RTS beverage, jam, sauce, wine 
and debltterlng of bitter apricot 
kernel and oil. 

IV. Processing of Tomato 
Products 

The programme was organized at 
Assar (Distt. Doda. J&K) from 10 to 
16 September. DDC and District 
Industries Centre were the par¬ 
ticipating agencies. Thirty-five par¬ 
ticipants were imparted training in 
preparation of tomato products like 
ketchup, juice, soup, puree, crush, 
and canning of tomatoes in brine. 

V. Improved Processing of Anar- 
dana (Punica granatum) 

This programme was organized at 
Assar from 10 to 16 September. 
DDC and DIC, Doda: Department 
of Rural Development of J&K were 
participating agencies. Thirty-five 
trainees attended this course. The 
participants were imparled train¬ 
ing in scientific techniques of 
processing of anardana, including 
quality grading of raw material, 
solar and controlled drying, pack¬ 
aging, storage, fumigation to 
prevent insect infestation and 
development of value-added 
products. 


VI. Improved Processing of Apple 
and Quince 

The training programme was or¬ 
ganized at Bhaderwah (Distt. 
Doda. J&K); 30 trainees par¬ 
ticipated. The participating agen¬ 
cies were the DDC. Doda; Fruit 
Preservation & Community Can¬ 
ning Centre. Bhaderwah and J&K 
Horticulture Department. Through 
lectures and demonstration, the 
trainees were acquainted with 
drying of apple and quince, selec¬ 
tion of raw material, processing, 
handling, peeling, coring, slicing, 
pre-treatment, sulphuring, drying 
and packing. Instructions regard¬ 
ing quality control and Indian 
Standards in this regard were also 
given. 

VII. Improved Technology on 
Post-harvest Processing of Saf¬ 
fron 

'IVenty-seven trainees attended 
the training programme, organlzet 
from 22 to 27 October at Berwar 
(Distt. Doda. J&K). The J&K Coun¬ 
cil of Science &Technology, Saffron 
Development Officer. Chief 
Agriculture Officer and Asstt. 
Registrar, Cooperative located at 
Klshtwar. where saiTron is grown 
on commercial scale, participated 
in the programme. Practical infor¬ 
mation on improved post-harvest 
handling and processing of saffron 
was imparted. Demonstrations of 
Hower harvester, saffron air 
separator, solar dryer, and laccha 
separator as well as improved 
packing and storage techniques 
developed by RRL. Jammu, were 
also given. 

Vin. Fresh Water Aquaculture 

This five-day programme was or¬ 
ganized at village Rara (Block 
Vijaypur, Distt. Jammu) from 20 to 
24 August; 30 trainees attended 
the programme. The J&K Council 
of Science & Technology and J&K 
Department of Rural Development 
participated in the programme 
which covered different aspects of 



Participants being explained the solar drying of apricots at the training programme held at 

district Kinnaur 
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aquaculture, viz. pond construc¬ 
tion, varieties of fishes, fish spawn¬ 
ing and reproduction, nursery 
nianagemenl. spawn care, water 
testing and net weaving techni¬ 
ques. cultivation of aquatic plants 
(slnghara and njakhana), flsh- 
cuni-poultry and fish-cum-duck 
fanning 

P Honours & Awards 

Prof. B.N. Gupta 

Prof. 13.N. Gupta. Assistant Direc¬ 
tor. Indu.st rial Toxicology Research 
Centre. Lucknow, and a renowned 
dermatologist of the city, has been 
awarded the Dr D.S. Munagekiir 
award of the Indian Medical As- 
sfXJlation for the best publlshe<l re¬ 
search work in the field of medical 
sciences during 1989-90. The 
award carries a certificate, a cita¬ 
tion and a cash prize. 'I'he award 
was presented to Prof. Gupta by the 
Chief Minister of Gujarat, Shri 
Chlman Bhai Patel at the 6(ith 
Alt India Medical Conference held 
at AJimcdabad on 28 December 
1990. □ 

Dr N.R. Ayyangar retires 

Dr N.R. Ayyangar of the National 
Chemical Uiboratory (NCL). Pune, 
retired on 31 December 1990 on 
reaching the age of superannua¬ 
tion. after a distinguished career as 
an <<rganic chemist. 



Dr Ayyangar (born 21 Dec. 
1930, Bangalore) after getting his 


B.Sc. degree from the University of 
Poona, joined UDCT and obtained 
his B. Tech, degree In dyestuffs 
chemistry. He then became a mem¬ 
ber of the group of scholars work¬ 
ing for their doctoral degree under 
the guidance of Dr K. Venkata- 
raman, the then Director of NCL, 
and received his Ph.D. (Tech.) from 
the University of Bombay In 1960. 

After completing post-doctoral 
research at the Purdue University 
and Illinois Institute ofTechnology 
during 1960and 1964, he returned 
to India and joined NCL in 1965. 
He became Head of the Organic 
Chemistry II Division in 1985, and 
until his retirement In 1990, or¬ 
ganized and conducted research of 
a very high order in organic syn¬ 
thesis. 

An author of 120 research 
papers, a co-editor of two well- 
known books, and a holder of 30 
patents. Dr Ayyangar was a mtmi- 
ber of the committee formed to in¬ 
vestigate the Dho[)al disaster, and 
the committee that investigated the 
explosion in the meta- 
aminophenol plant at HOC. 
Rasayani. As a result of the well- 
recognized contributions he made 
in these committees, he came to be 
regarded as an expert In industrial 
safety in the country. 

His contributions in synthetic 
chemistry are no less significant. 
The new and/or modified synthetic 
methods that' he and his group 
developed pertain to heterocycles, 
biologically active compounds, 
azides and nitrenes, hydrobora- 
tion, and anthraqulnones. 

With the help of his group, he 
organized the development of an 
analytical kit for identifying rrar- 
cotlcs and addicting drugs, at the 
Instance of the Prime Minister’s 
Secretarial. The process for 
producing the kit was taken up by 
the Hindustan Antibiotics Ltd, 
Pimpri, Pune, which produced v300 
kits for use all over the country. 
Kven an unirairied person can use 


the kit to test compounds 
suspected to be narcotics. 

A two-day national symposium 
on Recent Trends in Organic 
Chemistry and Organic Chemical 
Technology was conducted on 20- 
21 December 1990 in his honour. 
The symposium was inaugurated 
by Prof.M.M.Sharma, Director. 
UDCT. Bombay. 

Nearly 13 scientists from 
within and outside NCL delivered 
lectures on various topics in the 
field. Notable amongst *the out¬ 
siders were Dr K. Nagarajan (Searle 
India), Prof. S. Chandrasekaran 
(IISc. Bangalore). Dr J.S. Yadav 
(IlCT, Hyderabad). Prof.M. 
Nagarajan (University of 
Hyderabad). Prof. S. Seshadri 
(UDCT) and Dr A.M. Malte (Gharda 
Chemicals, Bombay) besides Prof. 
Sharma and Dr A.V. Rama Rao, 
Director. IICT, Hyderabad. Dr 
Rama Rao delivered the plenary 
lecture on ’Chiral Technology— 
Emerging Trends for the Nineties’. 

I PATENTS filed" 

1023/DEL/90: A proc^ess for the 
preparation of Z-3-dodecenyl E-2’- 
butenoate, N.S. Mani and M.S. Nair 
— Regional Research I.<iboratory. 
Trivandrum. 

1024/DEL/90: An improved 
process for the manufacture of 
linear alkyl benzenes. A.R.A. Desh- 
mukh. V.K. Gumaste, V.P. 
Shiralkar and B.V. Bapat — Na¬ 
tional Chemical Laboratoiy. Pune. 

1025/DEL/90; A process for the 
preparation of crystalline 
vanadium titanium silicate. A.V. 
Ramaswamy, P.R.H. Rao and A. 
ThangaraJ — National Chemical 
Laboratory, Pune. 

1026/DEL/90: An Improved 
process for the synthesis of 4-2- 
alkoxy ethyl phenol. A.V.R. Rao. M. 
K. Guijar and S. V^Joshl — Indian 
Institute of Chemical Technology, 
Hyderabad. n 
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Centchroman, a non>steroiclal 
oral contraceptive for female, 
developed by CDRi, Lucknow 
and earlier licensed to the Hin¬ 
dustan Latex Ltd, Trivandrum, 
was released by the firm on 17 
February 1991 for marketing 
under the trade names Choice- 
7 anekSaheli. A report on for¬ 
tieth anniversary celebrations 
of CDRI appears on p. 86. 




Fortieth Anniversary Celebrations 


CENTRAL DRUG RESEARCH INSTITUTE, LUCKNOW 

Signiflcant Achievements of Four Decades 


The Central Drug Research In¬ 
stitute (CDRI), Lucknow, 
celebrated Its 40th Annual Day on 
17 February 1991. The Annual Day 
was marked with several distinct 
features: Presentation of the sum¬ 
mary of institute’s achievements 
during 40 years, including those 
during 1990, by the Institute’s 
Director. Prof. B.N. Dhawan; 
release of institute s contraceptive 
pill Centchroman by the Hlndus- 
lan Latex Ltd. Trivandrum; release 
of CDRI 40th year Commemorative 
issue of Indian Journal oj 
Chemtstrii: and release of 

institute’s five publications, viz. 
Central Drug Research Institute 
R&D Highlights (1951-1990): Com 
pendium oJIndian Medicinal Plcuxts 
(I960 1969), VoL I, Bibliography oJ 
CDRI Research Contributions 
(1951-1990): 40th Year Souvenir 
and Annual Report 1990 91. An ex¬ 
hibition on achievements of CDRI 
was also organized on this occasion 
along with a stall by the Publica¬ 
tions & Information Directorate, 
New Delhi; the exhibition was for¬ 
mally Inaugurated by Dr Ram K. 
Iyengar. Additional Director 
General. CSIR. The Annual Day 
Programme was graced by the 
presence of Dr A.P. Mltra. the then 
Director General. CSIR. who 
presided over the function; Dr A.S. 
Palntal, Director General. ICMR, as 
the Chief Guest; and Dr P.N. Tan- 
don, Bhatnagar Fellow and Chair¬ 
man, CDRI Research Council; Shrl 
S.B. Mlsra, Joint Secretary. Minis¬ 
try of Family Welfare; Members of 
CDRI Research Council and Direc¬ 
tors of seven CSIR laboratories. 

Welcoming the distinguished 
guests. Prof. B.N. Dhawan, Direc¬ 
tor, CDRI. commenced hIs speech 
by paying tribute to pioneers and 
stalwarts who guided the Institute 


through Initial stages of its 
development. About institute’s ob¬ 
jective, he said. It continued to be 
development of new therapeutic, 
diagnostic or prophylactic agents 
in priority areas of National Health 
Care, basic research in related 
biomedical areas, studies on 
natural products including the 
drugs used In traditional ^sterns 
of medicine, technology for bulk 
drugs and human resource 
development In areas of drugs, 
pharmaceuticals and adjunct dis¬ 
ciplines. 

Giving global statistics, he 
pointed out that one marketable 
drug emerges from a study of 
around 10,000 compounds, taking 
on an average 10-20 years period 
and 200 million US dollars invest¬ 
ment. He said that the institute’s 
five drugs released for marketing, 
viz. Centchroman — a weekly non¬ 


steroidal oral contraceptive, 
Gugullpld — a hypollpldaemlc 
agent from Commiphora mukul. 
Centlmlzone — an antithyroid 
agent, Centbucridine — a local 
anaesthetic and Centbutlndole — a 
neuroleptic, and Isaptqpt I and II 
for medical termination of preg¬ 
nancy and a dermal diagnostic test 
for fllarlasls indicated a much bet¬ 
ter output by CDRI than the global 
Indicators. On process technology 
front, he said, CDRI had developed 
75 chemical and fermentation 
technologies out of which nine were 
under production and several had 
won national level awards of excel¬ 
lence. 

Speaking of contributions In 
the field of medicinal plants. Prof. 
Dhawan said that 4,000 species of 
terrestrial plants Including those 
used In traditional systems of 
medicine, and 600 species of 

—► p.88 



Prof A.S Paintal, Director General, ICMR, releasing CDRI Annual Report: 1990-91 on the oc¬ 
casion of fortieth anniversary celebrations at CDRI. Others seen on 0ie dais (from left) are: Or 
P N Tandon. Dr A.P. Mitra and Dr B.N. Dhawan 
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Dr S.K. Joshi takes 
laiiii^ver as Director 
iJ^Cieneral. CSIR 

Dr Shri Krishna Joshi. Director, 
National Physical Laboratory 
(NPL), New Delhi, has been ap¬ 
pointed Director General. Coun¬ 
cil of Scientific & Industrial 
Research and Secretary, Depart¬ 
ment of Scientific & Industrial 
Research. He took charge from 
Dr A.P. Mltra on 18 April 1991. 
He Is the eleventh Director 
General of CSIR 



Dr Joshi (bom 6 June 1935) 
has had a brilliant academic 
career, obtaining first division all 
through from high school to 
M.Sc. He was awarded Ward- 
Vldyant Gold Medal of the Al¬ 
lahabad University for standing 
first in M.Sc. Physics (1957). He 
obtained his Ph.D. degree (1962) 
from the AUahabad University 
for his thesis: 'Study of Diffuse 
Scattering of X-rays’. 

Dr Joshi has taught and 
guided basic research In univer¬ 
sities for 30 years. He served as 
a Lecturer In Physics, Allahabad 
University during 1957-67. He 
was a Visiting Lecturer, Univer¬ 
sity of California, Riverside, USA 
(.1965-67)* and Professor, 


Physics Department, Roorkee 
University (1967-86). He was 
Head of the Physics Department 
of the Roorkee Unlverstty during 
1967-78 and 1984-86.. He took 
over as Director, NPL, In Novem¬ 
ber 1986. 

Dr Joshl's areas of 
specialization are solid state 
physics and atomic and 
molecular physics. His current 
research interests include the 
study of: electrons and phonons 
in disordered systems transport 
and optical properties of disor¬ 
dered alloys; lattice dynamics of 
transition metals, surface and 
interface states in semiconduc¬ 
tors: spin glasses; material 
science and science manage¬ 
ment. 

He was awarded the 
Watumull Memorial (Prize 
(1965) for the best research work 
done In India during 1964 by the 
Watumull Foundation, Hono¬ 
lulu, USA: Shantl Swarup Bhat- 
nagar Prize for Physical Sciences 
(1972); UGC National Lecturer- 
ship (1973): CSIR Silver Jubilee 
Award (1973) and Meghnad 
Saha Award for Research in 
Theoretical Sciences (1974) by 
UGC (Hart Om Ashram Trust 
Award). He was conferred the 
Presidential Honour, Padma 
Shrt, in 1991. 

He had the honour of being 
the Vice-President, Indian 
Physics Association (1973-74): 
arid Associate (1971-75) and 
Senior Associate (1978-82) ofln- 
temational Centre for Theoreti¬ 
cal Physics, Trieste. Italy. He 
has been the Fellow of the Indian 
National Science Academy since 
1974 (Secretary of the Academy 
1983-86): and Fellow of the In¬ 
dian Academy of Sciences since 
1974. He has visited several 
countries like USA. Italy. UK, 


France. Belgium, China and 
Germai^. 

He has supervised 17 Ph.D. 
theses so far and has more than 
155 research papers to his 
credit. a 


Dr A.P. Mltra awarded 
Bhatnagar Fellowship 


Dr A.P. Mltra. FRS, who had 
been the Director General of 
CSIR since 1986, has been 
awarded the Bhatnagar Fellow¬ 
ship for five years. 



The originator of the widely 
used cosmic radio noise techni¬ 
que for exploring the ionosphere 
and one of the world pioneers In 
atmospheric chemistry. Dr Mltra 
piloted the IGY Programme some 
thirty years ago and has been 
the principal figure behind the 
development of a strong base in 
Ionosphere physics in India. As 
a Bhatnagar Fellow, Dr Mltra 
will participate in the thrust area 
programmes of CSIR taken up 
on mission mode in his area of 
excellence. To pursue these re¬ 
search programmes, he will be 
provided with an appropriate re¬ 
search budget and necessary 
manpower and infrastructure 
facilities. □ 
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marine flora and fauna had been 
evaluated In a broad-based biologi¬ 
cal screen and several leads were 
being developed as potential drugs 
for tropical infections, liver and 
cardiovascular disorders and as 
spermicides, anti-inflammatory 
agents, etc. and several biologically 
active new and unusual structures 
had been discovered. 

The institute had filed 220 
patents, published about 5000 re¬ 
search publications. 330 Ph.D. 
thesesand 15 books. Several scien¬ 
tists had won recognition in the 
form of 17 INSA Fellowships, five 
Shanti Swarup Bhatnagar prizes 
and a number of other prestigious 
national awards. 

Over the years, several national 
level facilities set up at the in¬ 
stitute. viz. the Regional Sophisti¬ 
cated Instrumentation Centre 
(RSIC). National Information 
Centre for Drugs & Pharmaceuti¬ 
cals (NICDAP) and the National 
I^aboratory Animal Centre (NLAC). 
besides two WHO collaborative 
Centres and one ICMR Advanced 
Centre had provided valuable ser¬ 
vices. 

While presenting the institute’s 
progress report for 1990, Prof. 
Dhawan said that the major 
landmark during the year was suc¬ 
cessful development of 
Centchroman, its licensing to the 
public sector undertaking. Hin¬ 
dustan Latex Ltd, Trivandrum and 
its approval for introduction in the 
National Family Welfare 
Programme. He lauded the role of 
dedicated scientists and clinical in¬ 
vestigators, and of Shrl J.C. Jetly. 
Secretary. Department of Family 
Welfare; Dr G.K. Vishwakarma, 
Director General of Health Ser¬ 
vices. Government of India; Prof. 
Banoo Coyaji. Directorate of Family 
Welfare. U.P. and the olTlclals of the 
Hindustan Latex, which led to the 
ultimate marketing of 
Centchroman. Progress was made 
in phase III clinical trials with 
Centchroman in cancer treatment 


of breast, Centpropazine (an¬ 
tidepressant) and Chandonium 
iodide (neuromuscular blocking 
agent); phase II studies with Cur- 
cumin in rheumatoid arthritis, cer¬ 
vical spondylitis and chronic 
osteoarthritis and phase I studies 
with compound 80/53 and ar- 
teether (anti-malarlals) and 
80/574 (hypolipldaemlc). Phase I 
studies were initiated with Picrollv 
(hepatoprotectlve) and compound 
73/602 (antiallergic) and permis¬ 
sion for clinical trials obtained for 
Centbutindole injection and the 
compound 81/470 (anthelmintic). 

Prof. Dhawan said, there was a 
significant reduction in the time 
taken for clearance from the Drug 
Controller but unfortunately per- 
mislon for M. habana vaccine was 
still awaited. He hoped that with so 
many new compounds under 
development in a mission mode, 
the institute should be able to 
release new dnigs regularly during 
the next decade. 

Interesting results were ob¬ 
tained in the field of natural 
products and traditional remedies: 
lupeol from Crataeva nurvala 
prevented formation of vesical cal¬ 
culi and reduced preformed cal¬ 
culi; anlllelshmanlal activity of 
arbortrlstosldes was established in 
low doses; and macrofllarlcldes 
from Slreblus asperwere chemical¬ 
ly modified to minimize their un¬ 
desirable cardiotonic activity. 
Other developments included 
isolation of a new hypotensive 
triterpenoid from Coleus forskohlii, 
evaluation of an ELISA test for 
leishmanla on a larger population 
and development of hybrldomas 
secreting antl-promastlgote an¬ 
tibodies for leishmanla and against 
anllfilarlal antigens for antigen 
detection tests. 

Reporting on the National 
Facilities. Prof. Dhawan said that 
RSIC analyzed over 9.000 samples; 
NICDAP had been designated as 
the Information Centre for Bloac- 
tive Agents from the Sea by the 


Department of Ocean Develop¬ 
ment; Department of Biotechnol¬ 
ogy and CSIR had agreed to provide 
NLAC, a funding of Rs 28.5 million 
during the VIII Plan for developing 
a modem Infected animal contain¬ 
ment facility and Rs 14 million for 
a new building, respectively; ICMR 
Advanced Centre on Traditional 
Remedies completed another year 
of successful activity in spite of a 
shoestring budget. 

Prof. Dhawan said that ICMR 
funding for projects needed to be 
revitalized. He Informed that CDRI 
was the coordinating laboratory of 
the Department of Ocean 
Development’s new National 
Programme for Drugs from the 
Ocean flora and fauna encompass¬ 
ing 10 laboratories and with a 
funding of about Rs 20 million for 
3 years. 

During the year, the institute 
continued to provide training to 
candidates from India and abroad. 
CDRI scientists published 215 re¬ 
search papers, 14 book chapters, 
edited 3 books and filed 16 patents. 

Several CDRI scientists 
received recognition: Dr D.S. 
BhakunI and Dr A.P. Bhadurl, the 
Ftanbaxy Research Foundation 
Award in Chemical Sciences: Dr 
B.L. Tekwanl, the CSIR Young 
Scientist Award; Dr Vinod Bihari, 
the Raman Research Fellowship: 
Dr (Smt.) N. Kaushal. the Biotech¬ 
nology National Associateshlp; and 
Shrl Pradeep Kumar, the Out¬ 
standing Young Person of the 
World Award in the area of 
academic leadership and ac¬ 
complishment from the U.S. 
Junlon Chamber International. 

Prof. Dhawan further said that 
due to several new agreements 
signed for technologies and 
products, the Institute’s rcqraltles 
and premia were expected to reach 
Rs 4 million. Contracts had been 
finalized with firms for safety 
evaluation and to study der¬ 
matological products from natural 
sources and a German firm had 
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proposed coUaboration on a new 
antileprosy drug with premium- 
free com mercialization in India by 

Prof. Dhawan said that as a 
part of the 40th year celebrations 
several symposla/workshops were 
organized and distinguished lec¬ 
tures were delivered by eminent 
scientists: Prof. P.N. Tandon, Prof. 
S. Ranganathan, Prof. S. 
Bergstrom, Prof. M.M. Sharma, 
Prof. V. Ramallngaswamy. Prof. 
M.S. Vallathan. Dr U. Ko Ko and 
Prof. Obald Slddlqul. Prof. U.K. 
Sheth delivered this year’s Mellan- 
by Memorial Oration on 16 
February 1991. The Hindi Commit¬ 
tee of the Parliament led by Shri 
Atal Beharl Vajpayee appreciated 
. institute’s elTorts to Increase the 
use of Hindi. 

Institute’s participation in the 
National Technology Fair at 
Madras during October 1990 
fetched the Best Accomplishment 
Award. 

Prof. Dhawan said that steps 
had been taken to strengthen 
institute’s capabilities in com¬ 
puter-aided drug designing, 
protein engineering and new drug 
delivery systems. Efforts were also 
directed on marine products and 
creation of facilities for behavioural 
studies in non-human primates, a 
parasite bank and central tissue 
culture laboratory. He added that 
the institute’s herbarium with its 
largest single collection of 
medicinal plants in India needed to 
be developed as a national refer¬ 
ence centre and repository. He said 
efforts were on to procure high volt¬ 
age Scanning Tunneling Electron 
Microscope. A major new addition 
this year was the computer- 
coupled FAB Mass Spectrometer at 
a cost of Rs 7 million. 

The Director’s address was fol¬ 
lowed by felicitation of institute’s 
former Directors Dr Nitya Nand 
and Dr M.M. DharbyDrA.P. Mitra. 
Institute’s four publications were 
released on this occasion. Tlie book 
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Compendium on Indian Medicinal 
Plants. Vol. I (1960-1969) by Dr 
RP. Rastogl and Dr B.N. Mehrotra, 
jointly pubUshed by CDRI and Pub¬ 
lications & Information Directorate 
(PID), New Delhi, was presented by 
Dr G.P. Phondke, Director. PID. to 
DrA.P. Mitra for release. Institute’s 
nonsteroidal oral contraceptive pill 
Centchroman was also released on 
this occasion by Hindustan Latex 
Ltd. Trivandrum, for marketing 
under trade name Cholce-7 and 
Saheli. 

Dr A.S. Paintal, the Chief 
Guest, lauded the efforts made by 
CDRI in developing new drugs 
based on ancient wisdom of tradi¬ 
tional systems of medicine like 
Ayurveda. He said that Indian 
scientific advancement had suf¬ 
fered owing to lack of confidence In 
ourselves. He hailed the release of 
Centchroman as an oral non¬ 
steroidal contraceptive but said 
that it should not have taken so 
long to clear it for marketing. 


Dr Mitra in his address 
remarked that CSIR had made sig¬ 
nificant progress In drug research, 
with CDRI playing an important 
role. The CSIR in general had ex¬ 
ceeded the limit set forth by the 
Abid Hussain Committee In 
revenue generation to the extent of 
33%. Dr Mitra added. Prof. P.N. 
Tandon, Chairman. CDRI Re¬ 
search Council, expressed satisfac¬ 
tion on the progress made by the 
Institute. He said the institute was 
faced with the problem of delay in 
obtaining permission from 
regulatory agencies and the 
Institute’s leprosy vaccine awaited 
clearance for clinical trials despite 
submission of data some 18 
months ago. 

Later. Dr Mitra felicitated CDRI 
employees who had completed 25 
years service in CDRI. 

At the end, Dr V.P. Kamboj, 
Deputy Director and Chairman 
40th Anniversary Organising Com¬ 
mittee presented a vote of 
thanks. n 


Business Meeting of CSIR Technology Transfer 
and Marketing Personnel 


The third annual Business Meeting 
of CSIR Technology Transfer and 
Marketing Personnel was held at 
the Indian Institute of Chemical 
Technology (IICT), Hyderabad, on 4 
& 5 Febnrary 1991. Around fifty 
representatives of the CSIR Hqs. 
and its laboratories and PTCs met 
to discuss and resolve difficulties 
and problems pertaining to; (a) 
technology transfer and market¬ 
ing; (b) revision in manpower char¬ 
ges; (c) strategies for marketing the 
new commerclalizable components 
of knowledgebase, namely intenia- 
tional competitive bidding and 
computer software; and (d) 
guidelines for knowledgebase con¬ 
tracts with foreign clients. Two 
other Important issues that sig¬ 
nificantly contribute to enhancing 
the value of marketable 
knowledgebase, viz. the ‘Elements 


of a Bankable Project’ and ’Early 
Identification of Potential Innova¬ 
tions. were also considered. 

Inaugurating the meeting. Dr 
A.V. Rama Rao, Director, IICT, 
brought to light the unique nature 
of CSIR as an organization where 
science is pursued not merely for 
its own sake but with the objective 
of generating technology for 
development. Scientific research at 
some stage acquires commercial 
value. Therefore, it was Important 
to Involve industry/users in the 
R&D projects. In this way CSIR can 
also make up for the want of exper¬ 
tise needed for taking the technol¬ 
ogy to commercial fruition. He 
deprecated the unhealthy tenden¬ 
cy to take up more ’consultancy’ 
projects per se by laboratories and 
also to building in a component of 
consultancy in all contract re- 
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Dr H R Bhojwani addressing Third Business Meeting of CSIR Technology Transfer and Market¬ 
ing Personnel, held at IICT, Hyderabad 


search projecls. Consultancy, he 
said, strictly speaking, meant im¬ 
parting expert advise and 
knowledge only and not the use of 
laboratory infrastructure. 

The session on ‘Manpower 
Charges’ was chaired by Shrl N.C. 
Aggrawal, IFA, CSIR, wherein Shri 
P.K. Jain of IIP presented a paper 
on ‘Costing of mandays’, and Shrl 
HcmraJ, DFA, made a comprehen¬ 
sive presentation on calculation of 
manpower costs for the various 
categories of S&T staff. It was 
decided that CSIR should have only 
two rates of manpower charges, 
one for scientists up to the ‘E’ level 
and other for senior scientists 
(above ‘E‘ level). In the session on 
‘Stimulating Protection for 
Innovations’, Dr K.K. Mlshra of 
NML made an interesting presenta¬ 
tion on discerning innovation at 
the nascent stage and the impor¬ 
tance of protecting it through 
patenting. In the session on ‘New 
Avenues for Marketing Com¬ 
ponents of Knowledgebase’, Shrl 
Hirwanl of NCL made a com¬ 
prehensive and instructive presen¬ 
tation on the procedures, protocols 
and opportunities for international 
competitive bidding for projects. It 
was decided that the Technology 
Utilisation Division at CSIR would 
render the service of locating and 
identifying such projects of Interest 


to CSIR and. in association with 
concerned laboratories, put 
together the bid offer. For market¬ 
ing of software, it was felt neces¬ 
sary to ‘package’ software for 
greater marketability, and this 
could preferably be done in as¬ 
sociation with software vendors. 

The session on ‘Elements of a 
Bankable Project’ was chaired by 
Shrl Baldev Singh, ex-Chlef, TUD, 
and presentations were made by 
Managing Director, APITCO, and 
Deputy Manager. IDBI. It was em¬ 
phasized that an entrepreneur 
basically seeks an adequate return 
on his Investment, and to help him 
decide this. CSIR should provide 
adequate Information on economic 
and market viability, etc. besides 
details of technology. CSIR needs 
to devise mechanisms for enhanc¬ 
ing the value of its know-how and 
It should consider whether this 
could be done independently or 
through consultants. The draft 
guidelines for ‘Knowledgebase 
Contracts with Foreign Clients’, 
prepared by TUD, were discussed 
in detail. The guidelines were ac¬ 
cepted with minor modification In 
the charges suggested for 
‘developed’ and ’developing’ 
countries. In conformity with the 
general philosophy of devolution of 
autonomy, the CSIR Hqs would be 
involved only with respect to 


Government of India approvals 
needed for taking up projects of 
foreign clients. 

In a general discussion the par¬ 
ticipants expressed a desire to haw 
a uniform nomenclature in all 
laboratories for the unit/group 
dealing with technology transfer 
and marketing, as this would 
facilitate internal/external interac¬ 
tion. etc. TUD was requested to 
take up the matter with the 
laboratory directors. Another im¬ 
portant general issue discussed 
was the conducting of training 
programmes in marketing of 
knowledgebase for the laboratory 
personnel; TUD agreed to organize 
such programmes. The Fourth 
Business Meeting was decided to 
be held at IIP, Dehra Dun. In 
February/March 1992. □ 


Workshop on Innova¬ 
tive Foundation Techni¬ 
ques in Soft Soil 


At the invitation of the Institution 
of Engineers. Maharashtra State 
Centre, Bombay, a two-day 
workshop on Imiovatlve Founda¬ 
tion Techniques in Soft Soil, was 
conducted by Dr B.G. Rao, Scien¬ 
tist. Central Building Research In¬ 
stitute (CBRI), Roorkee, during 
24-25 January 1991, at Bombay. 
Dr Rao delivered two key-note lec¬ 
tures covering the following techni¬ 
ques developed at the institute: 
Granular pile foundation: Mini-pile 
foundation, and Self-setting soil, 
slurry piles, with geofabrlc rein¬ 
forced pile cap. 

Dr Rao demonstrated with the 
help of slides and various data col¬ 
lected during the various R&D ex¬ 
periments, that considerable load- 
carrying capacity of soft saturated 
clay deposits, i.e. marine clay, can 
be Increased by adopting the right 
combination of various techniques 
enumerated above. He suggested 

that a lot of land in and around 


90 


CSIR NEWS 


BMRDA area which is not utilized 
because of the heavy cost of foun¬ 
dation can be utilized for construc- 
,tlon of housing projects within 
reasonable cost. He remarked that 
a minimum of 30% reduction In 
foundation cost can be achieved for 

a sizeable project. 

The participants were taken to 
the actual worksite where such 
techniques were being used and 
shown the demonstrations with ac¬ 
tual load testing, the eillciency of 
the various techniques developed 
by CBRI. 

A lecture was also delivered by 
Shri M.P. Jain. Scientist. CBRI, on 
Spliced piles technology. A full 
scale field demonstration of spliced 


pile Installation and testing was 
shown at the site near Bhayandar 
Creek. 

The delegates were sponsored 
by organizations such as Indian Oil 
Corporation, Nuclear Power Cor¬ 
poration. CIDCO, Godrej. STUP 
Consultants Ltd, and AFCONS. 

Various government depart¬ 
ments. semi-government and 
private sector organizations are 
negotiating to utilize consultancy 
of CBRI for ground Improvement 
techniques and have shown inter¬ 
est in utilizing the technologies in 
the actual building construction. 
One such department has initiated 
the formalities of giving a tum-key 
assignment for New Bombay areas 
to CBRI. U 


Biosynthesis and Degradation of Methylglyoxal 
in Mammalian Liver 

Dr Manju Ray’s Bhatnagar Prize-winning Work* 


The status of methylglyoxal, a 
ketoaldehyde. as a metabolite 
remained an enigma and a chal¬ 
lenge to many celebrated 
biochemists till Dr Manju Ray, 
working independently In a small 
Indian laboratory, started to iden¬ 
tify. isolate, purify and characterize 
a series of enzymes that are In¬ 
volved in the biosynthesis and 
degradation of the compound in 
mammalian liver. 

Methylglyoxal was originally 
suggested by Neuberg as an inter¬ 
mediate of glycolysis but was later 
discarded as an artifact after 
Embden-Meyerhof pathway was 
firmly established. Racker worked 
out mechanism of glyoxalase I & II. 
enzymes that convert methyl¬ 
glyoxal to D-lactlc acid, a non- 
physlological isomer, but had no 
clue of metabolic status of 
methylglyoxal. Szent-Georgyl 

*Dr Manju Itay of the Calcutta University, 
Calcutta, has been awarded tlic 1989 Shan- 
tl Swarup Bhatnagar Prize In Biological 
Sciences (along with Prof. S.C. Lakhotia of 
the Banaras Hindu University, 
BanarasHCSJH News. 40(t990) 221 & 
41(1991), 141. 



revived Interest in the compound 
when a growth - regulatory and car- 
clnostatic role for the compound 
was suggested. 

Taking a lead from bacterial 
systems. Dr Manju Ray 
demonstrated the presence of an 
enzyme in mammalian liver that 
could synthesize methylglyoxal 
from dlhydroxyacetone phosphate, 
a known intermediate of glycolysis. 
Designated as methylglyoxal syn¬ 
thase, this enzyme provided the 
first evidence for biosynthesis of 
methylglyoxal in vertebrate sys¬ 
tem. An alternative route for 


biosynthesis of methylg^oxal was 
also demonstrated to be operative 
by Dr Ray In mammalian plasma. 
Two enzymes, the classical amine 
oxidase and a newly discovered 
aminoacetone oxidase were fuUy 
characterized. Both the enzymes 
could convert aminoacetone to 
methylglyoxal though the second 
oxidase showed an absolute 
specificity for the substrate. Final¬ 
ly, synthesis of aminoacetone itself 
was shown to occur independent^ 
from two common metabolites, 
threonine and glycine. Both the en¬ 
zymes, threonine dehydrogenase 
and aminoacetone synthase were 
completely purified to homogeneity 
and fully characterized from goat- 
liver. 

After the establishment of the 
biosynthetic routes for 
methylglyoxal production, the 
catabolic channels were also Inves- 
llgated for which two routes were 
identified. An NAD|P) dependent 
methylglyoxal oxidation, catalyzed 
by keto-aldehyde dehydrogenase, 
was demonstrated after 
homogeneous preparation of this 
enzyme from goat-liver. Finally, 
conversion of methylglyoxal to L- 
lactlc acid (the physiological 
isomer) was demonstrated by 
isolating two enzymes, namely 
methylglyoxal reductase and the 
conventional cytosolic aldehyde 
dehydrogenase. Stochlometrlc for¬ 
mation of lactaldehyde In presence 
of the reductase was 
demonstrated. 

in all, seven enzymes have been 
detected and fully characterized 
from mammalian system, all of 
which are involved in 
methylglyoxal metabolism. Threo¬ 
nine. glycine and dlhydro¬ 
xyacetone phosphate, all Imown 
metabolites, can serve as precur¬ 
sors of methylglyoxal. The com¬ 
pound. in turn, can be smoothly 
converted either to pyruvic acid or 
to L-lactlc acid directly. Prelimi¬ 
nary work has also indicated some 
regulatory role for this compound. 
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Dr Ray (bom I Jan 1947) did 
her B.Sc. (Physiology Hons)(1967), 
M.Sc.(Physlology)( 1969) and 
Ph.D.(Biochemistry) (1975) from 
the Calcutta University. 

She was Junior Research Fel¬ 
low (June 1970-May 1973) and 
Senior Research Fellow (June 
1973-July 1976) of ICMR, Re¬ 
search Associate (Aug 1976 Aprll 
1986) of UGC-CSIR. At present she 
is Research Scientist B of UGC. Dr 
I^ay Is member of the Society of 
Biological Chemists. India. She Is 
recipient of various honours/ 
awards ; Gold Medal for obtaining 
first rank in M.Sc.examination of 
the Calcutta University; UGC t ravel 
fellowship for attending IX Interna¬ 
tional Congress at Stockholm. 
Sweden (1973); INSA Yourig Scien¬ 
tist Medal for 1975 for postd(x:loral 
work on galactose metabolisni and 
enzymological work on UDP 
glucose 4-eplnierase. a model 
oxldorediictase; lUB Fellowship 
(twice) for attending XI and XII In¬ 
ternational Congress of 
Biochemistry in Toranlo. Canada. 
In 1979 and In Perth. Australia, in 
1982. respectively. She has 27 re¬ 
search papers to her credit. (j 

Document on Rural Road 
Development in India 

Recognizing the vital role of roads 
for an all-round integrated 
development of the rural India, the 
Government of India Included in 
the 20-Year Road Development 
Plan (1981-2001). all-weather con¬ 
nectivity to the six lakh villages. 
The plan envisages constmctlon of 
more than 11 lakh kilometres of 
rural roads requiring substantial 
financial Investment. In addition to 
the huge expenditure, aspects 
such as variations In terrain, 
climate, availability of road 
material, composition of tralTic. etc. 
prevailing in our country, make the 
Implementation of the programme 
a challenging task. The science of 
road building has undergone a 
phenomenal change around the 


world in the recent years. Though 
the scientific information and tech¬ 
nologies are indigenously available 
for proper planning and construc¬ 
tion of rural road network In the 
country, a good deal of Information 
is lying scattered and needs to be 
compiled In a single comprehensive 
document. To derive maximum 
benefit from the available 
knowledge, a need was felt for col¬ 
lating the required information for 
the use of personnel involved In the 
rural road programme, ranging 
from planners and designers to the 
field workers at the grass-root level 
The Central Road Research In¬ 
stitute in New Delhi devotes con¬ 
siderable attention towards the 
plannitig, design and con.slruction 
of rural roads. Some of the tech¬ 
nologies developed in the institute 
have resulted in considerable 
.savings in the road construction 
costs. Likewise, the Institute has 
pioneered a system approach for 
developing a planning model 
wherein a road network needed for 
providing adequate accessibility 
can be generated in the fonn of 
minimal sparming 'trees’ and also 
for prioritization of a road link on 
the basis of total construction cost 
versus travel cost. In view of the 
expertise available at the Institute, 
the task for preparing an in¬ 
tegrated document on Rural Road 
Development was assigned, at the 
instance of the Planning Commis¬ 
sion, to CRRI by the Council for 
Advancement of People’s Action 
and Rural Technology (CAPART), 
the Ministry of Surface 'lYansport 
and the Ministry of Agriculture 
(Rural Development). Dr N.B. 1^1. 
former Head. Soil Stabilisation and 
Rural Roads Division, CRRI, with 
the assistance of the members of 
the Division, and under the 
guidance of Dr M.P. Dhlr. former 
Director of the institute, and Ad¬ 
visory Committee of academicians, 
field engineers and administrators 
made dedicated eflbrts to prepare 


the document which has been 
recently released. 

The document is in two 
volumes. In Volume-I. the present 
level of road accessibility In rural 
areas of different states of the 
country, the rural road develop¬ 
ment programmes undertaken as 
also the accrueable socio-economic 
benefits from providing the ade¬ 
quate road accessibility, have been 
brought out in detail. Incorporated 
in this volume are alscrthe various 
planning methodologies In vogue, 
the latest R&D activities In the al¬ 
lied field and also the important 
aspects of rural road management 
and funding programme. 

The Volume-II deals with 
various engineering aspects cover¬ 
ing alignments, design, construc¬ 
tion techniques and maintenance 
measures for rural roads with em¬ 
phasis on low-cost drainage sys¬ 
tem for rural roads and guidelines 
for maximal utilization of locally 
available materials in place of con¬ 
ventional hard stone materials, 
sources for which are fast depleting 
in the country. Owing to the con¬ 
straints of technical manpower 
shortage and non-availability of 
needed equipment In the remote 
and scattered locales of rural 
roads, it has not always been pos¬ 
sible to achieve quality works. To 
obviate these difficulties. Inter¬ 
mediate. but feasible In these 
remote locations, quality control 
measures with the needed 
machinery which are technically 
adequate, have been developed by 
this Institute. These have also been 
Included in Volume-11 alongwith il¬ 
lustrated guidelines for main¬ 
tenance of rural roads. 

Both the volumes are the result 
of search and evaluation of the 
large amount of information avail¬ 
able and have been prepared on the 
basis of the field^xperlence of the 
compilers. Volume-1 is intended 
mainly for the policy makers at 
various levels, funding depart¬ 
ments and those responsible for 
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the management and organization 
concerned with the development of 
the rural roads. Volume-II Is 
designed keeping in view the 
prevalent constraints under which 
the labour intensive technologies of 
the rural road construction are fol¬ 
lowed In the country. The 
guidelines set forth the measures, 
which are achievable in the field 
with the resources available to 
meet the basic engineering require¬ 
ments for creating a permanent 
road assest. 

Enquiries pertaining to the title 
publication may be directed to: The 
Director. Central Road Research 
Institute, New Delhi 110 020. □ 

Studies on Structural 

Composition of Indian 
Crude Oils by Modem 

Analytical Techniques 

Shri R. Nageswara Rao, while 
working at the Analytical 
Chemistry Division of the Indian 
Institute of Chemical Technology' 
(IICT), Hyderabad, carried out 
studies on structural composition 
of Bombay High and Ratnaglrl 
crude oils by 'h NMR. ’^C NMR, 
GC-MS and computer-aided tech¬ 
niques. Bombay High and Rat- 
naglri crudes (BHC and RGC) arc 
produced olT-shore west-coast of 
India from the Arabian sea. They 
are waxy (= 14.5%) In nature with 
high pour points (30”C) and low 
sulphur ( < 0.2%) contents. The 
yields of their distillates are quite 
high (= 60%) when compared to the 
crudes that are produced/ 
processed in India. Hence, these 
are more desirable not only from 
economical but also environmental 
point of view. However, their han¬ 
dling and transportation has been 
associated with several problems, 
and demands special attention for 
optimizing their utility. Generally, 
such problems are overcome by 
heating the crudes precisely, using 
water emulsions and treating the 
chemical additives as pourpoint 
depressants. These crudes when 


tested with commercially available 
pourpoint depressants behave 
quite differently. BHC responds to 
a large number of pourpoint 
depressants while RGC does not. 
To understand this anamoly, an 
extensive analytical programme 
has been undertaken to simplify 
and systematize the search for 
right additives. 

BHC has been characterized 
earlier by various techniques. How¬ 
ever. these Investigations do not 
throw light on structural composi¬ 
tion of distillate fractions below the 
gas oil range. RGC Is considered as 
virgin, since work on Its charac¬ 
terization has not yet been 
reported. In the present Investiga¬ 
tion, BHC and RGC have been 
characterized systematically by 'h 
and NMR spectrometry due to 
its distinct advantages over other 
analytical techniques. 

BHC and RGC were frac¬ 
tionated Into distillates (each IWo 
v/v) and residues following ASTM- 
D 86/285 method. The hydrogen 
and carbon distribution data ob¬ 
tained from NMR spectra were used 
to derive the chemically significant 
structural parameters, viz. 
aromaticity (fa), number of sub¬ 
stituent rings (r), branchlngness 
index (Bl). compactness Index (fc) 
and average chain length (ACh). A 
comparison of these data by Step¬ 
wise Discriminant Function 
Analysis (SDFA) showed definite 
variation in their structural com¬ 
positions. The fa values for cor¬ 
responding fractions BHC and 
RGC were found to differ consider¬ 
ably. Their magnitudes suggested 
that the fractions of RGC are more 
aromatic and less paraffinic in na¬ 
ture than those of BHC. The study 
also showed that the paraffinic 
chains in RGC are more branched 
than the BHC. Tlieir aromatic sub¬ 
stitution ratio is also slightly higher 
than BHC. The asphaltenes differ 
widely in their structural composi¬ 
tions. They have unusually high 
preponderance of long chain paraf¬ 


fins substituted on aromatic rings. 
Hence, they interfere with wax 
crystallization process and loose 
their activity as natural pour point 
depressants. It may be due to these 
reasons that the commercially 
available pour point depressants 
which are more aliphatic in nature 
respond to BHC but not to RGC, 

During these studi^. a novel 
computer-assisted '^C NMR 
spectrometric method for the 
analysis of organic mixtures 
(CANOM) was developed. The 
software package for CANOM and 
a simulated library for 207 
hydrocarbons containing chemical 
shifts and multiplicity data were 
prepared. The results obtained In¬ 
dicate that CANOM is a com¬ 
plementary technique to GC-MS. 

The distillate residues were 
separated Into asphaltenes, resins 
and de-asphaltened oils by Strlter 
method. The surface energies of 
asphaltenes were found to be ver 
low. Indicating the intermolecular 
agglomerations. The degree of sub¬ 
stitution (ct) and the length of alkyl 
substltiitlon (p) for respective frac¬ 
tions of BHC and RGC differed con¬ 
siderably. The shapes of aromatic 
sheets for asphaltenes of BHC and 
RGC were found to be naphtho-2’. 
7’, 1,13-ovalene and 4,5,6.7-dlben- 
zonaphthaccne respectively. 

For predicting the average 
molecular structures, a new tech¬ 
nique, Computer-Assisted 
Molecular Structure Construction 
(CAMSC), Introduced by Oka et al 
was modified and applied success¬ 
fully for the aromatic components 
of BHC and RGC. The data ob¬ 
tained by CAMSC and IR revealed 
that the structures of BHC and 
RGC are quite different. 

A detailed analysis of the waxes 
separated from these crudes 
showed striking differences. The 
waxes of RGC were found to be 
more polar than those of BHC. The 
gel-permeation chromato-graphic 
(GPC) studies also Indicated varia¬ 
tions in the distribution of carbon 
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Dr R K Iyengar being explained the working of the microprocessor-controlled thermal analyzer 

at CFRI 


numbers. Keeping in view these ob¬ 
servations. models of compatible 
polymers were designed. They were 
prepared by synthesizing 7-oxo al¬ 
cohols. ranging in carbon number 
C 12 -C 24 for the first time in the 
Hyderabad laboratory. 

These molecules marginally In¬ 
crease the degree of polarity for 
polymers/copolymers with vinyl 
benzoates and phenyl acrylates. 
This helps In dissociating asphal¬ 
tene molecules to prevent their In¬ 
terference with wax-addltlve 
Interactions. The performance 
evaluation of these polymers 
showed their effectiveness on RGC 
to an extent of lowering its pour 
point by 9°C at 300 ppm level. 
These results substantiate the 
dependance of activity on struc¬ 
tural parameters at molecular 
level. The study concludes that the 
structural compatibility of 
polymers with high pour waxy 
crudes is of supreme importance in 
designing effective pour point 
depressants as flow-improvers. 

Shri Rao was awarded Ph.D. 
degree in Chemistry by the Os- 
manla University. Hyderabad, for 
the above studies. He worked 
under the guidance of Dr Sajld 
Husain. Scientist F and Head. 
Analytical Chemistry Division. 
IICT. U 


1991. was shown the working of 
the instrument. He had a thorough 
discussion with the concerned 
scientists and hoped that studies 
on characterization of coal ash 
would lend active support to the 
R&D programme on utilization of 
fly ash from thermal power sta¬ 
tions. 

CFRI has already contributed 
towards the gainful utilization of 
this waste material by developing a 


process for the-productlon of build¬ 
ing bricks with fly ash. The process 
has already been commercialized. 
M/s Jagatdhatri Brick Industries 
(P) Ltd at Barrackpore in West Ben¬ 
gal is producing 10.000 
brlcks/shlft with the CFRI process. 
Two more commercial units with 
the CFRI technology are likely to be 
set up — one at Bandel with a 
capacity of 10.000 bricks/shift and 
the other at Raichur with a 
capacity of 30.000 brlcks/shift. □ 


Prof. B.R. Sant delivers key-note address at 
National S3miposiiim on Mineral Processing and 
Mineral Beneficiation 


Microprocessor-control¬ 
led Thermal Analyzer 
installed at CFRI 

The Central Fuel Research In¬ 
stitute (CFRI). Dhanbad. has In¬ 
stalled at Its premises a highly 
sophisticated microprocessor- 
controlled thermal analyzer for 
characterization of minerals as¬ 
sociated with coal and lignite, and 
catalysts. The Instalment has been 
procured from M/s Thermal Scien¬ 
ces. U.K. 

Dr Ram K. Iyengar. Additional 
Director General. CSIR. during his 
visit to the institute on 7 February 


Prof. B.R. Sant, Scientlst-ln- 
charge, CSIR Polytechnology 
Transfer Centre (PTC). Hyderabad, 
delivered a key-note address on 
‘Mineral Conservation’, at the Na¬ 
tional Symposium on Mineral 
Processing and Beneficiation’. or¬ 
ganized by Sri Venkateswara 
University Post Graduate Centre in 
collaboration with UGC, at Cud- 
dapah, during 24-25 January 
1991. 

In his address. Prof. Sant dis¬ 
cussed the strategy of small scale 


mining which gives increased gross 
domestic production, better quality 
assurance, employment genera¬ 
tion, and less environmental pollu¬ 
tion. He stressed the need for 
rehabilitation of abandoned mines 
through plantation of economic 
trees like oil seed bearing trees and 
described the work of CSIR In this 
regard. He also emphasized the 
need for utilizing mining wastes, 
overburdens and ore fines, citing 
the example of limestone overbur¬ 
dens which can be used as a con- 
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venient feed for tiny cement plants 
in the region. 

Prof. Sant called upon the 
scientists to be on look out for high- 
value trace elements like cadmium, 
cobalt, selenium, tellurium and 
strontium, during the chemical 
analysis of raw and partially 
processed ores and minerals. Iden¬ 
tification of such rare metals can 
form the basis of their recovery; for 
instance gallium and vanadium are 
recovered during bauxite process¬ 
ing in alumina plants. He also 
described the scope of mineral- 
based industries In the 
Rayalaseema region, especially 
those concerned with inorganic 
chemicals, building materials, 
refractories and ceramics. 

International Conference on 
Management of Change 
through HRD 

Presiding over the Technology 
Transfer Session at the title con¬ 
ference held in Hyderabad during 
7-9 February, Prof. Sant presented 
his views on the changing scenario 
of ‘energy’ and ‘environment’ in 
relation to Human Resource 
Development. He expressed the 
need, especially for developing 
countries, to look for alternative 
energy sources, recycling of was¬ 
tes. pollution-free technologies 
(e g. biotechnology for minerals, 
catalytic reactions at ambient 
temperatures), increasing use of 
animal power and scaling down of 
operation (small scale mining, tiny 
manufacturing plants, etc.). y 


PROGRESS REPORTS 

NBRI Annual Report: 
1988-89 

The National Botanical Research 
Institute (NBRI), Lucknow, inves¬ 
tigated. during 1988-89. thirty-one 
projects — stx pertaining to fun¬ 
damental research and 25 to ap¬ 
plied research. 


In the area of Taxonomy and 
Ethnobotany, 555 plant species 
u^d variously by the inhabiting 
ethnic groups and primitive tribes 
of Uttar Pradesh and Madhya 
Pradesh, were collected. Prelimi¬ 
nary chemical screening of 7 of the 
ethnomedlclnal plants showed sig¬ 
nificant antl-ferUUty activity in ex¬ 
perimental hamsters, the 
maximum (90%) in the tuber of 
Dioscorea daemona Roxb. and the 
minimum (50%) in the root of 
Vanda tessellata Hook. ex. G. Don 
and the gum of Sterculia urens 
Roxb. Also, seeds of Nyctanthes ar- 
bortrislis Linn, showed anll-leish- 
manlal. hepato-protective and 
Immuno-stlmulant activities. 

A study on the seed develop¬ 
ment in 10 species of Vlcla showed 
that the seeds are devoid of en¬ 
dosperm tissue and the embryo it¬ 
self Is the main organ of storage. 
The pattern of endosperm haus- 
torla in a number of Euphorbia 
species reflected evolutionary 
trends In the various tribes, of 
Euphorblaceae. 

The taxonomic and mor¬ 
phological studies brought to light 
12 species of lichens, 7 ofPyrenula, 
4 of Peltula, and 1 of Heppia as new 
records from India. 

Antl-mlcroblal testing of essen¬ 
tial oils from various species of Ar¬ 
temisia against pathogenic 
bacteria showed that 8 of these 
were active against Klebsiella 
pneumoniae. 7 against Staphy 
lococcus aureus. 6 against Pseudo 
monas aeruginosa, 5 against 
Streptococcus Jaecalis and 4 
against Escherichia coll. However, 
oils from only five species were 
found effective against human 
pathogenic fungi, 2 against Asper 
gillusfumigatus and 3 against Can 
dida albicans, but to a lesser 
extent. Besides. 2 species of Leucas 
also exhibited antl-mlcroblal ac¬ 
tivities. 

Saponin, Isolated from Mad- 
huca butyracea McBride seeds, 
was made at par with the imported 


saponin used by the Hindustan 
Photofilm Manufacturing Com¬ 
pany. Ootacamund. Xanthotoxln 
from 4mmi mq/us L. was found to 
be as eflectlve as streptocycline 
against the casual organisms of 
leaf-spot and footrot diseases of 
betelvlne. 

Early flowering, within 70-80 
days, was Induced in opium poppy, 
as against 105 days in normal 
lines, with a conmarable capsule 
size of 16.18 cm . The morphine 
content In straw was comparable to 
high morphine straw lines from the 
western countries. 

The red colouring matter was 
Isolated from the Inflorescences of 
Amaranthus caudatus L. and 
Celosia sp. Identified as 
betacyanln. It can be used In des¬ 
serts. Ice creams and beverages. 
The vegetable colour from Woodfor- 
dia was standardized. 

Chemical investigation of in¬ 
digenous tannin-bearing plants 
revealed that Bergenia ligulata 
Engler and Mimusops littais con¬ 
tained 15% and 16% tannins, 
respectively. Various constituents 
of these tannins were Isolated and 
Identified. 

Agronomical studies on the Im¬ 
provement of betelvine cultivation 
confirmed that neem cake applied 
at 100 kgN/ha gave a high yield 
(5840 kg/ha, fresh wt) of leaves. At 
150 kg N/ha. (he neem cake not 
only increased the keeping quality 
of leaves by 4-5 days over the ones 
kept as control, but also brought 
about a reduction In (he Intensity 
of foot- and leaf-rot diseases. 

Genetic upgrading studies car¬ 
ried out on Amaranthus revealed 
that F 1 hybrids, involving tempera¬ 
ture dependent male sterile line 
with 3 other lines of A. 
hypochondriacus L. gave 1.4-4.0 
times higher per plant grain yield. 

Cytological Investigations of 
the available germplasm ofguayule 
was carried out for its genetic Im¬ 
provement. As among a diploid 
(2n=36) cv. USS2X. a trlplold 
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(2n=54) cv. Cal 1, and a 
hypotetraplold (2n=66) cv. A. 
11591. the first named cultlvar was 
considered significant because of 
the possibility of its use for breed¬ 
ing purposes. A single solvent rub¬ 
ber extraction method was also 
developed. 

A cost-elTective cropping pat¬ 
tern was evolved for reclamation 
and management of ‘Usar’ land at 
Aligarh. Also, 4.2 tonnes (dry wt) of 
flowers of Chamomilla recutita L. 
were produced on 5 ha. Among the 
trees on usar soils treated with gj^p- 
sum, the maximum (12.05 t/ha) 
above ground biomass was es¬ 
timated for Prosopis Jultflora (Siv.) 
DC. In a 3-year old plantation. 

Under the Drug Stand¬ 
ardization Research Unit of 
CCRUM, 6 single herbal drugs and 
7 Unanl formulations were stand¬ 
ardized. Under another project of 
(-CRUM, 60 species were docu¬ 
mented out of the 213 being main¬ 
tained In the herbal garden, 50 
species being annual. Also. 266 
drug samples and 1500 herbarium 
specimens wore Incoqmrated in 
the daig museum. 

A multidisciplinary approach 
in the area of Floriculture led to the 
development of 9 new ornamental 
cultivars which were under various 
stages of assessment before their 
release as new cultivars. Of these, 
1 belonged to Cluysanllienuim 
Himanshu' — which blooms twice 
a year in October-November and 
April-May, a new rosy pompon 
Ilowered seedling blooming In 
February-March. a new yellow 
coloured mutant of cv. ‘Khumaini’, 
and a gamma-ray Induced mutant 
‘Navnecf bearing small decorative 
type pansy-violet flowers ; one 
belonged to Gladiolus — a new 
hybrid with beautiful colour com¬ 
bination having 16-20 flowers on a 
long spike, 6-8 opening at a time; 
and 4 to Hippeastrum — all new 
hybrids with attractive flower 
colour combinations. 


The protocols for rapid clonal 
multiplication through tissue cul¬ 
ture were standardized for Rosa 
hybrida ‘super star’, Peperomia ob- 
tusifolia A. Diets, and Chloro- 
phytum comosum Baker. 

Forty gladiolus cultivars were 
found to be having various degree 
of mild to severe viral symptoms. 
Five of these were discovered to be 
infected with BYMS. 

Induction of gladiolus cormlets 
In tissue culture for virus-free 
plant lets was achieved In 3 cul¬ 
tivars. Besides a collar rot and leaf 
spot dLsease. .several storage dis¬ 
eases of conns of gladiolus were 
also detected and studied. 

Four plants, having attractive 
flowers, viz. Heteropteris syrin 
gaejolia. Ruellia formosa Ander, 
Abelmosctius marnhot L.. Medic 
and Dianthes deltoides L.. intro¬ 
duced by the institute, have per- 
fonned very well over past few 
years. The.se were being multiplied 
for release to the nursery trade. 
Eight ornamental annuals. Intro¬ 
duced earlier, namely Calendula 
rnacroeana, C. arvensis, C. suj 
frulicosa Vabl.. Anthemis arvensis 
Boukhob, Scabiosa atropurpurea 
L.. S. calambosis ssp. calarnbosis. 
S. rliodopensis and Daucus 
muricatus L. proved their merit to 
be Included In the ornamental 
wealth of India. 

The ability of Ceratophyllum 
flemcrsum L. to withstand 
chromium up to 0.1 ppm (WHO 
recommended limit; 0.05 ppm) and 
its capacity to accumulate 
chromium up to a great extent (867 
pg/g dry wt) suggested its useful¬ 
ness for the assessment and abate¬ 
ment of the water quality, 
especially polluted with chromium. 
Likewise, the usefulness of 
Glaucocystis nosiochineanim Itzig- 
sohn and Hydrodiclpon reticulatum 
L. In monitoring Cr^* pollution was 
also demonstrated. Studies under 
a technology mission project on 
biological water purification 
showed that at Kalyani Devi Pond 


in Unnao district. Sptrodela could 
accumulate Pb (1690 pg g * dry wt). 
Cu (148 pg g*' dry wt) and Cd (50 
pg g' ’ dry wt), while Ceratophyllum 
accumulated mangsmese (6324 pg 
g ' dry wt) and AzoUa accumulated 
Mn (6650 pg g ‘ dry wt). Through 
water treatability studies, the effec¬ 
tiveness of C, demersum and H. 
reticulatum In removal of both Cr 
and Cd was also demonstrated. 

While studying the, process of 
photosynthesis and nitrogen meta¬ 
bolism In plants, the low light 
grown and high light grown cul¬ 
tures of Spirulina platensts (Com.) 
Geltler were characterized with 
respect to their pigment composi¬ 
tion and electron transport ac¬ 
tivity. The high light grown alga 
was found to be more resistant to 
photo inhibition and had a higher 
capacity to recover; the repairing 
mechanism in both the cultures 
was operational during photo In- 
hibiloiy process. Thus, the photo 
inhibition was clearly 
demonstrated to be the net result 
of a balance between the rate of 
damage and its repair by be novo 
protein synthesis. The specific ac¬ 
tivity of NADH-NR of the purified 
preparation from Amaronthus 
leaves was demonstrated to be 
comparable to the homogeneous 
NR preparations from other plant 
sources. The molecular weight of 
the native enzyme was determined 
to be 230,000 daltons with 2 Iden¬ 
tical subunits of MW 110,000 and 
one lower having MW 13,000. The 
studies carried out on the effect of 
chemical modification of hlstldyl 
residues using diethyl pyrocar- 
bonate (DEP) on plant 
mitochondrial electron transport 
showed that DEP inhibits flow of 
electrons from NADH to oxygen, 
and that histidine residue 
modification leads to inhibition of 
electron transpdrt from ubi¬ 
quinone to cytochrome b. Further 
studies on photosynthetic charac¬ 
teristics of Populus deltoides 
Marsh, revealed that the tempera- 
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ture maxima of photosynthesis 
varied with seasons, being maxi¬ 
mum (30®C) In summers and min- 
(20°C) in autumn. 

^^e kinetics of ammonium 
transport was studied under dif¬ 
ferent physiological conditions in 
Nosloc muscorum Ag. and 
Anabaena qjltndrica Lemm., and a 
biphaslc pattern of ammonium up¬ 
take was discovered: the first phase 
was rapid and passive, while the 
second phase was slow and de¬ 
pendent on in vWo assimilation 
through GS. The ammonium up¬ 
take In N. muscorum revealed two 
transport system — the high af¬ 
finity (Km 7.04 pM) and low affinity 
(Km 285.7 pM) — as against one 
(Km 33.34 pM) In A. cyltndrica. 
i The studies on tissue culture of 
economic plants were continued 
and a large number of in vitro 
raised plants of 3 Important bam¬ 
boo species, viz. Dendrocalamus 
slriclus Nees., Bamboosa balcooa 
Roxb. and Thyrsostachys oliveri 
Gamble were successfuly trans¬ 
ferred to soil and grown under glas¬ 
shouse conditions, and a few grown 
in normal as well substandard soil. 
Likewise, in vitro raised plants of 
Populus deloides Marsh. Clone G- 
48. Saccharum ojficinarum L., 
Rauvolfia serpentina, and Solanum 
khasianum Clarke were success¬ 
fully grown in field. Also, a protocol 
for induction of microtubers of cul¬ 
tures of senesclng shoots of 
Solanum tuberosum L. was stand¬ 
ardized: an average number of 10 
microtubers were formed per cul¬ 
ture within 60 days. 

The four national facilities, viz. 
Banthra Research Station. 
Economic Botany Information Ser¬ 
vice. Botanic Garden and Her¬ 
barium continued to offer 
specialized services In their respec¬ 
tive areas of activity. 

Seventy-six research papers 
were published during the year and 
66 presented at the various sym¬ 
posia. seminars and conferences. 
Twenty-four popular science/ 


seml-technical articles were also 
published. □ 

TRAINING COURSES 

Integrated Training 
Programme for Trainers 
imder CSIR Action Plan on 
Low-cost Building Materials 
& Housing 

The title training programme was 
held at the Gramln Bhawan Nlr- 
man Kendra, Lucknow, during 10- 
13 December 1990. It was 
organized by the Central Building 
Research Institute (CBRI), 
Roorkee, in collaboration with 
CSIR Headquarters. New Delhi, 
CRRI-New Delhi. SERC- 
Ghazlabad, HUDCO, U.P. Gramin 
Avas Parishad. COSTFORD- 
Trlchur, HSMl and Avas Vikas 
Sansthan (Jaipur). The 88 persons 
who attended the programme In¬ 
cluded Chief Development Officers 
from Meerut. Rae Bareli, Gonda, 
Azamgarh, Agra. Jhansi, Hardoi 
and Lucknow. Other participants 
were from IRDWS. Koreput: Tech¬ 
nical Teachers Training Institute. 
Chandigarh: U.P. Jal Nlgam: 
Regional Institutes of Rural 
Development at Badaun, 
Ghazlpur. Jhansi, Gorakhpur and 
Haldwanl: Rural Engineering Ser¬ 
vices, U.P.: U.P. Avas Vikas 
Parishad: U.P. State Electricity 
Board: U.P. Rural Housing Board: 
U.P. Rural Development and Re¬ 
search Institute: U.P. PWD: 
K.G.N.S. Raipur; Government Col¬ 
lege of Architecture. Lucknow: 
Municipal Corporations: HUDCO; 
and Avas Vikas Snasthan. Jaipur. 
The participants for the course in¬ 
cluded administrators, engineers, 
architects, entrepreneurs, volun¬ 
tary workers, block development 
officers, lecturers and students. 

The programme comprised lec¬ 
tures and demonstrations pertain¬ 
ing to low-cosi building materials 
and construction techniques. The 
lectures covered Innovative bulld- 
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ing techniques for rural areas: 
rural sanitation and environment; 
new alternative materials for build¬ 
ing construction; entrepreneur- 
ship development in production of 
Innovative building materials: rat- 
trap bond and filler slab, ferroce- 
ment In low-cost construction and 
rural roads. The demonstrations 
arranged related to: non-erodable 
mud plaster; plinth protection of 
mud walls: fire retardant thatch 
roof; waste water disposal system, 
rural latrine, stabilized mud 
blocks/bricks; technologies of par¬ 
tially precast roofing system, L- 
pan, RC tinted cum chhajjas; RC 
plank, brick panel, channel units: 
ferrocement roofs: and water 
tanks. The audio visual presenta¬ 
tions were also made. 

A full-scale model of rural hut 
was constructed, depicting the 
technologies of plinth protection, 
non-erodable mud plaster, frame¬ 
less door and windows and fire- 
retardant thatch roof alongwlth 
rural latrine and waster water dis¬ 
posal system. 

Also a special session was held 
in which the following participated: 
Smt. Sukhda Mlsra, Minister, 
Rural Development, U.P. Govern¬ 
ment: Shrl S.K. Sharma, CMD. 
HUDCO, New Delhi; Dr V. K. Sax- 
sena. Principal Secretary & 
Agriculture Production Commis¬ 
sioner, U.P. Government: Shrl As- 
thana, Jt. Secretary, Ministry of 
Rural Development. Government of 
India; Dr S. K. Mlsra, Director. 
CBRI; Shrl A. Matee, Managing 
Director, A. V. S. Jaipur; Shrl 
Laurie Baker. Director. SIRD, 
Lucknow; Ms Aradhana Johry, 
Special Secretary & Commissioner. 
Rural Housing Board, U.P. and 
Shrl A.K. Gupta. Secretary, Rural 
Development. U.P. Government. 

In the exhibition, about 50 
charts and models of waste water 
disposal system, low-cost latrine, 
brick tiles for roofing and flooring, 
and fire retardant thatch were dis¬ 
played. 
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Participants ol the training course being explained the modern techniques used in 
immunobiological research 


Towards the end of the training 
programme, a proposal was made 
to adopt one village In each of the 
five regions of U.P., where all 
houses could be constructed 
demonstrating the low-cost build¬ 
ing materials and techniques. 

It was felt that there Is an 
Immediate necessity to launch the 
programme on a much bigger scale 
to make Its impact felt at the na¬ 
tional level. □ 

Training Course on 
Modem Tools in 
Immunobiology 

A training course on Modem Tools 
in Immunobiology, sponsored by 
the Department of Biotechnology, 
was held at the Industrial Toxicol¬ 
ogy Research Centre (ITRC), Luck¬ 
now, during 15-30 January 1991. 

The objective of the course was 
to acquaint the young scientists 
and research workers with the 
various modem techniques used in 
immunobiological research by 
giving hand to hand exercises and 
demonstrations conducted by 
eminent immunologists of national 
and International repute. The 
course covered; General principles 
and techniques In Immunobiology, 
Parameters of assaying humoral 
and cell-mediated immunity. 
Mltogen-medlated stimulation of 
lymphocytes, Antigen-antibody In¬ 
teraction. HLA typing. Ljmiphoklne 
assay and NK cell assay. About 25 
lectures were delivered during the 
course. 

Research workers from various 
Institutes, viz. National Institute of 
Virology (NIV), Pune: National In¬ 
stitute of Occupational Health 
(NIOH), Ahmedabad: Amla Cancer 
Research Centre (ACRC), Trichur; 
Mahatma Gandhi Institute of Medi¬ 
cal Sciences (MGIMS), Wardha; 
Calcutta University; King George 
Medical College (KGMC), Lucknow; 
Sanjay Gandhi Post-Graduate In¬ 
stitute of Medical Sciences 


(SGPGIMS), Lucknow: Central 
Drug Research Institute (CDRl), 
Lucknow; and ITRC participated in 
the course. 

Faculty for the course was 
drawn from the Cancer Research 
Institute (CRI), Bombay; All India 
Institute of Medical Sciences 
(AIIMS), New Delhi; National In¬ 
stitute of Immunology (Nil), New 
Delhi; KGMC: SGPGIMS and ITRC. 

Presiding over the inaugural 
function. Prof. P.K. Ray, Director. 
ITRC, said that there was a need to 
develop proper immuno-diagnostic 
techniques for early detection of 
diseases and disorders. He 
stressed the need to develop less 
toxic and more potent Im¬ 
munogenic vaccines against infec¬ 
tious diseases and parasitic 
disorders. He informed that ad¬ 
vanced research was being con¬ 
ducted In the country in the 
following areas: immunological ap¬ 
proach to birth control, cancer 
treatment, and toxieity reduction, 
production of various Immuno- 


diagnostic kits and development of 
ellsa assays. 

Dr Nitya Nand, former Director, 
CDRI, Lucknow, In his Inaugural 
address said that the Immunology 
has acquired an important position 
in the field of biomedical research 
and it has a number of applications 
In the field of health and disease. 
Use of tmmu no-modulators In the 
treatment of immuno-deflclency 
diseases and auto-immune disor¬ 
ders Is an advanced area of re¬ 
search. The work being carried out 
at ITRC in the field of Immuno- 
modulators is significant for better 
understanding of immuno-toxlclty 
caused by drugs and chemicals. he 
added. 

Prof. S.S. Agarwal, Professor 
and Head. Genetic Department, 
SGPGIMS. In his guest lecture said 
that modem immunobiology has 
come at the stage of molecular im¬ 
munology and redfent researches 
have been based on the techniques 
used in modem molecular biology. 

Prof. Agarwal said that there Is 
a need for development of modem 


98 


CSIR NEWS 



techniques for better under¬ 
standing of the vast subject of im¬ 
munology. Emphasis should be 

S on its application in human 
h and disease. He said that 
ided vaccination programme 
Is the need of the country, for 
providing health and safety to our 
population. □ 

Mangrove Familiarization 
Course for Forest Officials 

A five-day Mangrove Familiariza¬ 
tion Course for Forest and Social 
Forestry Ofllclals of the (3ovem- 
ment of Maharashtra was or¬ 
ganized at the National Institute of 
Oceanography, Goa, during 28 
I January - 1 February 1991. The 
programme, sponsored by the 
Government of Maharashtra, was 
held with a view to creating aware¬ 
ness among the foresters about sig¬ 
nificant ecological role played by 
mangrove ecosystem along the 
coastline. Attended by 23‘forest of¬ 
ficials, the course covered aspects 
such as structure and function of 
mangroves, phytogeographlcal dis¬ 
tribution, remote sensing and 
other survey techniques, ecological 
characteristics, captive and cul¬ 
ture fisheries, alTorestatlon. con- 
I servation and management, 
wildlife and legislative aspects of 
mangrove ecosystem. The par¬ 
ticipants also visited the plantation 
sites of Forest Departments at 
Chorao (Goa) and Aronda 
(Maharashtra). 

At the concluding session, the 
participants opined that there was 
an urgent need to legally conserve 
the mangrove areas with immedi¬ 
ate effect, set up mangrove nur¬ 
series and initiate a large scale 
mangrove afforestation pro¬ 
gramme. They suggested that such 
familiarization, orientation and 
refresher courses should be or¬ 
ganized at regular intervals, in view 
4 of the ecological significance of 
mangroves, and stressed the need 


for creating awareness among the 
masses through various media. 

Intensive Course on 
Dosing of Fluids 

The Design fit Engineering Division 
of Indian Institute of Chemical 
Technology (IICD, Hyderabad, or¬ 
ganized a two-day Intensive Course 
on Dosing of Fluids, on 3-4 
January 1991. The objective of the 
course was to initiate RfitD activity 
in the area of Apparatus fit Chemi¬ 
cal Machinery at the institute with 
full involvement of user and 
manufacturing Industry, academic 
institutes, engineering consultants 
and national laboratories. 


Pro! G. Vetter addressing the partiapants of 
Intensive Course on Dosing of Fluids 



Prof. Gerhard Vetter, formerly 
Technical Managing Director of 
M/s Lewa Pumps, famous 
throughout the world for their 
equipment on dosing and metering 
systems, and presently Dean in the 
^hool for Apparatus fit Chemical 
Machinery at the University of Er¬ 
langen, FRG, was the Course 
Director. Dr A.V. Rama Rao, Direc¬ 
tor, IICT, presided over the in¬ 
augural function and welcomed the 
Chief Guest. Dr D. Swaminadhan. 
Member, Planning Commission. 
Government of India, and the 
delegates. Shrl R.N. Parlikar. 


Deputy Director and Head. Design 
8l Engineering Division. IICT, 
briefed the audience about the 
alms and objectives of the course, 
and introduced the Course Direc¬ 
tor, Prof. Vetter. 

Dr Swaminadhan, in his in¬ 
augural address stressed the 
necessity to bring the industrial 
research institutions and 
academic institutes closer. In order 
to optimize the utilization of avail¬ 
able human and financial resour¬ 
ces. Shrl G.V. Yugandhar, 
Assistant Director, Design fit En¬ 
gineering Division, IICT, proposed 
a vote of thanks. 

About fifty delegates from con¬ 
sultancy organizations, research 
institutes, manufacturing and 
fabrication units, and Including 
the turn-key contractors and 
pump manufacturers attended the 
course. 

The course covered the follow¬ 
ing topics; Dosing — An Over View. 
Fundamentals of Fluid Dosing. 
Fluid Dosing Systems, Fluid 
Dosing with Reciprocating Meter¬ 
ing Pumps. Design and Properties 
for Plunger and Diaphragm 
Pumps. Fluid Dosing with Rotary 
Metering Pumps and System Selec¬ 
tion. Installation Designs and Fluid 
Dosing Applications. U 

CBRl Extension Centre, 
New Delhi, participates in 
New Cost-effective 
Building Materials and 
Workmen’s Tools 
Exhibition 

The CBRl Extension Centre, New 
Delhi, participated in the Indian 
Railways Exhibition, organized by 
the Institution of Permanent Way 
Engineers India Northern 
Centre, New Delhi, at the Railway 
Officers Club, on 13 February 
1991. 

The exhibition was In¬ 
augurated by Shrl Y.P. Anand, 
Member, Engineering, Railway 
Board; Shrl S.M. Valsh, General 
Manager. Northern Railway. 


30 APRIL 1991 


99 


presided over the Inaugural func¬ 
tion. About 42 manufacturing 
firms of Building Materials put up 
their stalls in this exhibition. The 
CBRI display Included charts and 
technical literature on bricks from 
fly ash, bricks from red soil, cel¬ 
lular concrete blocks from fly ash. 
manufacture of country tiles, 
lightweight polymer concrete, 
sandwltch type composite door 
panels, calcium silicate bricks, 
gypsum binder/boards, ferroce- 
ment door shutters. Are protection 
for thatch roof and paints used for 
fire protection of shamianas and 
curtains. Samples of sand-lime 
bricks, clay-fly ash bricks, fly ash- 
sand-llme bricks and gypsum 
board were also put up. A 3-page 
write-up on these topics was dis¬ 
tributed to the visitors. About 400 
delegates and other persons visited 
the stall. This was the first such 
exhibition oiiganlzed by the Rail¬ 
ways on such a large scale. It was 
decided to organize such exhibi¬ 
tions on a continuing basis. □ 

CDRI holds Children- 
Scientists Meet 

The Central Drug Research In¬ 
stitute (CDRI), Lucknow, organized 
a ‘Children Meet-Scientists' 
programme on 21 Februaiy 1991. 
The programme was sponsored by 
the National Council of Education¬ 
al Research and Ttalnlng (NCERT). 
Students of 10 local colleges par¬ 
ticipated In this meet. DrV.P. Kam- 
boj. Deputy Director, CDRI. 
welcomed the students and briefed 
them on the Institute's activities. 
Five scientists from the institute 
spoke on the various stages of drug 
development, modem information 
technology, role of biopolymers in 
drug research, application of gene 
cloning in pharmaceuticals and re¬ 
search and development efforts In 
population control. The students 
were taken round the various 
laboratories of the institute. At the 
end of the programme a ‘Science 


Quiz' was organized in which 
children took active part. Winners 
of the ‘Science Quiz' were given 
awards. □ 


PATENTS FILED 

1070/DEL/90: An Improved 
process for the preparation of an- 
tlmalarial drug arteether from ar- 
timlsinln (qlnghausu). R.A. 
Vlshwakarma, R.S. Thakur, G.P. 
Dutta, R. Bajpai — Central In¬ 
stitute of Medicinal and Aromatic 
Plants, Lucknow. 

1071/DEL/90; An Improved 
process for the production of an- 
timalarlal drug artlmislnin (qin- 
ghaosu) from the plant Artemisia 
annua, A.P. Kahol. P. Hazra, R.S. 
Bhakunl, R.S. Thakur. K.K. Aggar- 
wal. R.A. Vlshwakarma and D.C. 
Jain — Central Institute of 
Medicinal and Aromatic Plants. 
Lucknow. 

1076/DEL/90: A process for the 
preparation of biocide useful for 
controlling mosquito borne dis¬ 
eases from Bacillus sphaerlcus, 
M.C. Bhatla. P.D. Trlvedl. S.C. 
TYlpathi. G.P. Dutta. V.P. Sharma. 
V. Blharl, S.K. Basu and B.N. 
Dhawan — Central Drug Research 
Institute. Lucknow. 

1077/DEL/90: A process for the 
synthesis of 5-acyl-2 acylamlno- 
IH-benzimldazoles useful as an- 
tlfUarlal agents, V. OJha, J. Singh. 
D.S. Bhakunl, S.N. Singh, A. Dutta 
and R.K. Chateijee — Central Drug 
Research Institute, Lucknow. 

1078/DEL/90: A process for the 
synthesis of alkyl 5(6) - ((N^ . N^- 
dlcarbalkoxyguanldlno) phenyl] 
carbonylbenzlmdazole-2- car¬ 
bamates, V. OJha. J. Singh, D.S. 
Bhakunl, S.N. Singh, A. Dutta and 
R.K. Chateijee — Central Drug Re¬ 
search Institute, Lucknow. 

1079/DEL/90: A process for the 
preparation of 3-arylmethyl-l-(3’ - 
dlethylamlnopropyl) pyrrolidines. 
D. De. M.,Seth. S.K. Purl. S. 


Chandra and A.P. Bhadurl — 
Central Drug Research Institute. 
Lucknow. 

1080/DEL/90: An improved 
method for the preparation of 
cyclohexanone azlnc, cyclo¬ 
hexanone oxime simultaneously 
using zirconium containing zeolite 
catalyst. P.P. Moghe, P. Rat- 
nasamy, M.K. Dongare. A.V. Pol. 
M.G. Kotasthane. S.S. Biswas. AS. 
Tambe and P.K. Bahirat — Nation¬ 
al Chemical Laboratory,* Pune. 
1082/DEL90: An improved 
process for the manufacture of op¬ 
tically active alpha-aiyl propionic 
acids, U.K. Joshi, H.R. Sonawane 
and N.R. Ayyangar — National 
Chemical Laboratory, Pune. 

884/DEL/90: An Improved , 
process for preparation of a- 
bromodlethyl carbonate, D.P. 
Sahu and S.K. Chateijee—Central 
Drug Research Institute, Lucknow. 

885/DEL/90: An improved 
process for the preparation of 
bacamplcUlin, D.P. Sahu and S.K. 
Chaterjee — Central Drug Re¬ 
search Institute, Lucknow. 

886/DEL/90: An improved 
process for the isolation of swer- 
chlrln (1.8-dlhydroxy. 3.5- 
dlmethoxy xanthone) from the 
plant Swerita chirayita, M.B. Baj¬ 
pai. B. Chandrasekhar. B. Muk- 
heijee, S.K. Mathur. R.K. Asthana. 
S.K. Palvl, R.B. Chakravarty. A.K. 
Sengupta, R. Baneijee, N.K. Shar¬ 
ma. B.N. Mehrotra, D.K. 
Kulshreshtha. S.K. Nigam, S.K. 
Chatteijee and S.K. Mukheijee — 
Central Drug Research Institute, 
Lucknow. 

888/DEL/90: An electric control 
device for uninterrupted suppty of 
conventional and non-coiiventlon- 
al (solar) electric energy wherever 
such supply Is required, P.K. Ray, 
P.K. Seth, J.W. Bhattachaijee 
(British), V.K. Sehgal, RK, Shar¬ 
ma, R Gopal, S.K. Srlvastava. S.P. 
Pathak and S. Kumar—Industrial 
Toxicology Research Centre. Luck- r 
now. □ 
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Clock-Wise from top left: Full scale blast load 
test on an aircraft pen structure designed by 
SERC-Madras, Testing of a 440 kV switchyard 
structure, and Flexural test on slurry infiltrated 
fibre concrete specimen at SERC. A summary 
of significam R&O activities of the laboratory 
during 1989-90 appears on p.108 








Third International Symposium on Beneflciation and 

Agglomeration — ISBA-91 


The third International Sym- 
|)osiuin on Beneflciation and A^- 
jflonierallon (1SI3A-91) was held at 
Bhubaneswar, from 16 to 18 
January 1991 under the joint 
auspices of the Regional Researcti 
Uiboratory, Bhubaneswar and the 
Indian institute of Metals. 
Bhubaneswar Chapter. 

i'he symposium was in 
augurated by the Chief Mini.ster of 
Orissa. Shrl Blbi I’atnalk. In his 
inaugural address, Shri Patnaik 
stressed that the R^5^I) organiza 
tlons in the country' should be 
engaged in aclivilles which could 
be Implenrcntf'd for improving the 
working conditions of the village 
folks. He also emphasized that the 
country should have its own in¬ 
digenously designed equipment for 
setting up plants instead ol 
depending on other countries. 

Karller. welcoming the 
delegates and other participants. 
Prof M.S. Ray, Chairman. ISBA-91 
and Director. Rt^glonal Research 
baboratory, Bhubane.swar. high¬ 
lighted the R/<iD activities of his 
laboratory in the areas of mineral 
processing and extractive nretal 
iurgy. lie said that the laboratory 
has a team of dedicated scientists 
whose expei'tise and experience 
would continue to be available for 
the Industrial development of this 
region as well as the country as a 
whole for decades to come. 

Dr J.J. Irani. Jt. Managing 
Director. Tata Steel. Jamshedpur, 
who was the Chief Speaker on the 
occasion, ejcpressed his views on 
making scientific research more 
fruitful and productive. He said 
that scientific research is a prereq¬ 
uisite for the progress and 
prosperity of any country and 
India’s Industrial base could be 
strengthened through Increased 
productivity, effective utilization of 
material and manpower resources 


and application of up to date scien¬ 
tific and managerial methods. He 
also added that the selection 
process for research projects 
should be carefully structured so 
as to eliminate any inconsistency 
and bias and there should be a 
perfect blend of human relations 
aspect and the scientific aspect of 
management to maximize the ef¬ 
ficiency 

Dr A.P. Mltra, the then Director 
Cleneral. CSIR, in his presidential 
acldrc.ss spoke about the achieve¬ 
ments ot CSIR laboratories. 

Sbn J ('. Nayak, Vice Chair¬ 
man of the Indian Institute of Me¬ 
tals, Btniiianeswar Chapter, 
introduced tiie foreign delegates 
and re<ul out messages conveyed 
by lmj)ortant dignitaries wishing 
success to the symposium. Shrl 
D.N. Dey, Convener, ISBA-91. 
proposed a vote of thanks. 

More than 230 delegates par¬ 
ticipated In the symposium, which 
Included a large number of over¬ 
seas delegates from countries like 
Gemiany, China. Iran, The Nether¬ 
lands, Brazil, Canada and USA. 

The Inaugural function was fol¬ 
lowed by two special lectures 
delivered by Dr S.K. Gupta, Manag¬ 
ing Director, Rourkela Steel Plant 
and Dr R.K. Iyengar, Additional 
Director General. CSIR. Dr Gupta 
spoke on the problems and 
prospects of sintering process In 
the Iron and steel Industry, wtth 
special reference to Rourkela Steel 
Plant, while Dr Iyengar presented 
an overview on beneflciation of 
nickel-bearing laterite ores and 
high ash coals. 

In all. 85 papers were 
presented in eighteen sessions 
devoted to ’Beneflciation’ and 
‘Agglomeration’. The papers 
covered a wide area involving 
beneficlatlon and agglomeration of 


minerals and coal. Some of the 
topics covered related to modelling 
of oxidation reaction of magnetite 
In a pellet: modelling of chromite 
sintering process: use of expert 
systems in How sheet simulation of 
beach sand beneflciation: 
beneficlatlon of high ash content 
coal blends: blo-benef|jClatlon of 
limestone; use of ferritic cement as 
binder for agglomeration of Iron 
ore: testing methods for ores and 
agglomerates; new improved 
methods for sintering which would 
reduce gas consumption. Increase 
the productivity and Improve the 
sinter quality: new developments 
in Jones wet high Intensity 
separators; methods for beneflcla- 
tion of low grade.hematlte, graphite 
and copper ores: Improved 
methods of briquetting: studies on 
reduction of Iron ore using CO/coal 
as reductant; recovery of low grade 
shcelite fines from gold tailings, 
and utilization of blue dust in ex¬ 
tended arc plasma reactor for ob¬ 
taining white cast Iron. 

In the final recommendation of 
the symposium. It was stressed 
that in order to develop proper 
strategy for Judicious utilization of 
the mineral resources including 
coal, there should be closer Inter¬ 
action among the mine owners, 
user industries, planning units of 
both state and central govern¬ 
ments, as well as the researchers 
in the field of mineral utilization. 

The symposium concluded 
with profound appreciation of the 
efforts of both the Regional Re¬ 
search Laboratory, Bhubaneswar 
and the Indian Institute of Metals, 
Bhubaneswar Chapter, for holding 
the symposium on a topic of great 
national importang: at regular in¬ 
tervals. and with emphasis on the 
need for holding these symposia in 
future also. □ 
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Indo-British Workshop on Industrial Energy 

Conservation 




Indo-Brltlsh Workshop 
on Industrial Energy Conservation 
was held at the National ChenUcal 
Laboratory (NCL), Pune, during 6-8 
February 1991. It was organized 
under a Joint project between NCL, 
Pune and the University of Salford, 
UK. The project was sponsored by 
the British Overseas Development 
Administration and administered 
by the British Deputy High Com¬ 
mission. British Council Division, 
Bombay The workshop was In¬ 
augurated by Mr H.K Flrodla, 
Chairman, Kinetic Engineering 
iTd, Pune. Dr V.M. Nadkarnl. 

^ Head, Chemical Engineering 
Division, NCL. welcomed the 
gathering 

Dr R A Mashelkar. Director. 
NCL. In his Introductory remarks 
on this topical Issue of Industrial 
energy conservation, emphasized 
that we should look at coirservatlon 
from a global viewpoint and plan 
our strategies to conserve every¬ 
thing 'from soli to oil' Speaking 
about the NCL's elTort. he cited the 
process development for kerosene 
from the abundantly available 
natural gas. He pointed out that 

I the approach of NCL Is pro-active 
rather than being reactive About 
the use of energy in the Industrial 
sector, he regretted that most 
people tend to use the high grade 
energy where low grade energy 
would suffice. He suggested that 
good housekeeping practices with 
process optimization and control 
would help conserve energy sig¬ 
nificantly. NCL Is concentrating on 
the process energy demand 
management. Dr Mashelkar 
added. 

Prof. F.A. Holland. Department 
of Chemical and Gas Engineering. 
University of Salford, gave an ac¬ 
count of the various activities 
under the NCL/Salford collabora¬ 
tive programme during 1982-91. 


Although, the collaboration would 
come to an end soon, he was en¬ 
thusiastic about the new energy 
projects with which NCL would be 
involved, such as alternatives to 
CFCs and Industrial scale 
demonstration of mechanical 
vapour re-compresslon assisted 
ethanol distillation in an Indian 
distillery. 

Mr H.K. Flrodla, Chairman, 
Kinetic Engineering Ltd, Pune, in 
his Inaugural address emphasized 
the need to develop not only the 
1 ethnologies relevant to current 
needs but also be ready with some 
apiiroprlale technologies for the fu¬ 
ture Although these may not be 
economical today but these would 
be helpful when there Is a more 
drastic or real energy crisis. He also 
advocated that India, having 
dcvelojK’d a strong technology base 
through technology absorption, 
should now strive to be competitive 
In the world market. This can only 
be achieved by being conscious 
about the cost Inputs of raw 
materials Including energy costs 
which hitherto have been very 
much neglecled. On the use of non- 
convcntlonal energy .soiirces, he 
suggested the development and 
use of solid fuels like hydrides for 
the automotive industry, which are 
completely combustible and pollu 
lion free. 

The workshop was attended by 
about sixty parllclpants from more 
than forty Industrial organizations 
Including distilleries, refineries, 
chemical and petrochemical in¬ 
dustries. and project engineering 
and energy consultants. 

The following lectures were 
delivered: ‘Advanced Absorption 
Cycles for Energy Saving and En¬ 
vironmental Protection’ and Ab¬ 
sorption Systems in Germany’ 
(Prof. G. Alefeld, Tech. Unlv. of 
Munich, Germany); ’New Energy 
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Technologies In Food Industry’ and 
Heat Transformers in Industrial 
Processes’ (Prof. T. Berntsson, 
Chalmers University of Technol¬ 
ogy. Sweden); ’Field Experience 
with Absorption Cooling’ (Dr R. 
Best. UNAM, Mexico); ’Energy Con¬ 
servation in Chemical and Process 
Industries’ and ’Energy Conserva¬ 
tion In Evaporation’ (Dr S. Devotta, 
NCL): ‘Industrial Energy Audit — 
Basic Concepts’ and ’Industrial 
Energy Audit — Practicality and 
Ensuring Meaningful Results for 
your Company' Mr M.R. Fry. W.S. 
Atkins Energy. UK); ’Utilization of 
Low Grade Heat at HE’ (Mr H. Fer¬ 
nandez, HE, Mexico); ’Applications 
of Steam Compression’ and ’Com¬ 
bined Heat and Power In Industry’ 
(Dr AV Heaton, Electricity Re¬ 
search & Development Centre. 
Cai)enhursl, UK); ’Drying with 
Energy Recovery’ and Heat Pump 
Assisted Distillation’ (Dr D.L. 
Hodgett. Electricity Research & 
Development Centre. Capenhurst. 
UK), ’Heat Pump Fundamentals’ 
and ’Economics of Energy Conser- 
vallon Technologies’ (Prof. F.A. 
Holland. Universily of Salford. UK); 
’f’relimlnary Design of Heat Pumps’ 
and ’Heal Exchanger Networks and 
Energy Con.seivation’ (Dr V.S. Pat- 
wardhan, NCL); ’Absorption Heat 
Pumps’ (Prof. I.K. Smith, Cranfleld 
Institute of Technology. UK). 

Also, representatives from 
IDBI, ICICI and MCCI made 
presentations on their program¬ 
mes on energy conservation. A 
panel discussion was held at the 
end of workshop. The workshop 
also Included the demonstration of 
two heat pump units at NCL. U 

CSER-DAAD Sym¬ 
posium on Biosciences 

The German Academic Exchange 
Service (DAAD), In co-operation 
with CSIR and the Council’s 
laboratories In Lucknow, viz. 
Central Drug Research Institute 
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During the CSIR DAAD Symposium on Biosciencos, seen on dais (from left) are Dr Ram K Iyen¬ 
gar. Additional Director General, CSIR, Dr Theodor Berchem, President, DAAD, Mr J B C 
Hoffman, Director, DAAD and Prof B N Dhawan, Director, CDRI 


(CDRl), Central Institute of 
Medicinal and Aromatic Plants 
(CIMAP), Industrial Toxicolog>- Re¬ 
search Centre (PPRC) and National 
Botanical Research Institute 
(NBRI), organized a three-day Sym¬ 
posium on Blosclences, at CDId 
during 15-18 November 1990. 
About 60 DAAD and 15 Humboldt 
grantees from CSIR institutes all 
over the country participated. 

The German delegation led by 
Dr Theodor Berchem, President. 
DAAD, Bonn, included Prof. Her¬ 
mann P.T. Ammon. Prof. J.K. 
Reichert and Prof. Karl-Helnz 
Scheit from Gennany; Dr Richard 
Giesen, Consul General of Ger¬ 
many in Calcutta; Dr Ekkehard 
Abel. Counsellor (Science & Tech¬ 
nology), Embassy of (he Federal 
Republic of Germany, New Delhi 
and Mr J.B.G. Hoffniann, Mrs 
Riipa Batra-Israel and Mr K. 

I lariharan of the DAAD’s New Delhi 
Office. 

Inaugurating the symposium. 
Dr Ram K. Iyengar, Additional 
Director General of CSIR. em- 
phasi/xd that an Integrated holistic 
approach of various sciences to the 
problem of health was needed for 
the well-being of the society. He 
defined health as a multidimen¬ 
sional phenomenon Involving In¬ 


terdependent physical, physiolo¬ 
gical and social aspects. He also 
stressed the need of health educa¬ 
tion and health policies which 
should be pursued simultaneously 
and In close co-ordination. 

Addressing the gathering. Prof. 
Berchem emphasized that the 
Indo-German Exchange Pro¬ 
gramme reflected the high priority 
which Germany accorded to India 
in its foreign policy. He lauded the 
highly satlsfactoiy partnership 
with CSIR and expressed the hope 
that the relationship will continue 
to be strengthened. 

Following lectures were 
delivered during the symposium: 
‘Where do we stand with respect to 
malaria control?’ by Prof. V. 
Rarnallngaswamy: ‘Chances of 
gene technology’ by Prof. Schell; 
‘Global climate change — Issues for 
the developing countries’ by Prof. 
S.K. Slnha: ‘Methods for phar¬ 
macological testing of medicinal 
plants: In vitro screening for an¬ 
tiphlogistic activity’ by Prof. 
Ammon; ‘Hepatoprotectlve activity 
of some Indian medicinal plants’ by 
Prof. Dhawan; ’Application of pes¬ 
ticides and plant treatment agents 
In FRG, consequences for the 
drinking water supply, possible 
methods of water purification. 


analysis m the ng/1 range by Prof. 
Reichert: ’Environmental pollution 
vis-a-vis Indian scenario' by Dr 
P.K. Ray; ’Man and nature—past.- 
present and future’ by Dr T.N. 
Khoshoo. A panel discussion on 
Recent trends In blosclences. a 
poster session and a visit to various, 
laboratories were also organized. □ 

India and Australia sign 
MoU on S&T Coppera- 
tion betwen CSIR and 
DITAC 

Dr S.K. Joshl, Secretary. Depart¬ 
ment of Scientific & Industrial Re¬ 
search and Director General, CSIR, 
and Mr David W. Evans, High Com¬ 
missioner of Australia In India, 
signed a Memorandum of Under¬ 
standing on cooperation In science 
and technology between the Coun¬ 
cil of Scientific & Industrial Re¬ 
search (CSIR). India and the 
Department of Industiy, Technol¬ 
ogy and Commerce (DITAC), 
Australia, on 19 April 1991. The 
agreement Is a direct result of the 
visit toAuslrallaby the former Min¬ 
ister of Science. Shrl K.R. 
Narayanan in 1988 and the sub¬ 
sequent visit to India by the Mini¬ 
ster for Industry, Technology and 
Commerce. Senator John Button 
in 1989. The high level Australian 
delegation was led by the Chief 
Science Adviser to DITAC, Prof. 
Michael Pitman, and Included 
senior scientists from Government 
and private sector research and 
development Institutions. 

During the ten days following 
the signing, members of the 
Australian delegation visited a 
number of CSIR Institutions such 
as the Centre for Cellular and 
Microbial Biology in Hyderabad, 
the National Chemical Laboratory 
in Pune, the National Aeronautical 
Laboratory In Bangalore and the 
National Institute of Oceanography 
In Goa. They also visited other Im¬ 
portant scientific institutions In- 
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Or S K Joshi, Director General, CSIR and Mr David W Evans, High Commissioner of Australia in 
. India exchanging the MoU documents 


eluding the Indian Institute of 
Technology In New Delhi, the In¬ 
dian Institute of Science In Ban¬ 
galore. the Centre for Research on 
Sustainable Agricultural and Rural 
Development, and the Tata In¬ 
stitute of Fundamental Research In 
Bombay, with a view to Identifying 
specific scientific collaboration 
arojects with these Institutions. 

CSIR and DITAC agreed to 
ocus activities on priority areas 
such as photovoltaic cells and 
narlne science. The two sides iden- 
ifled potential areas for future 
:ooperatlon, such as catalysis. 


'o commemorate Dr B.R. 
tmbedkar's birth centenary, a na- 
ional seminar on Dr Ambedkar, 
science and Society was organized 
olntly by CSIR SC/ST Employees 
Welfare Association. New Delhi and 
he University of Delhi, at the Na- 
lonal Physical Laboratory. New 
)elhl, during 8-9 March 1991. The 


molecular biology, food technology 
and atmospheric physics. They 
also agreed to encourage visits by 
Indian and Australian scientists. 

The Australian delegation’s 
visit to India was under the 
auspices of the Science and Tech¬ 
nology Agreement signed by the 
Governments of India and 
Australia In 1986. The two 
countries share much In common 
In the complementarity of their 
scientific strengths, the structure 
of their scientific community and 
their scientific heritage. U 


seminar was Jointly sponsored by 
CSIR and UGC. 

The seminar emphasized that 
science, which can Improve human 
psyche and clear human vision 
that Is blurred by Ignorance, 
prejudice, bias and superstition, 
must be adopted to play a key role 
in the economic growth and social 


development. Bharat Ratna Dr 
Ambedkar’s approach and 
analysis, the seminar noted, were 
based absolutely on scientific ra¬ 
tionale and reasonings, which is 
evident from his efTorts towards 
reshaping and restructuring of our 
economic, social and religious sys¬ 
tems for better and healthier 
development of the whole society. 
His vision and thoughts in making 
India a country where there would 
be Justice for all and where there 
would be equal opportunities in 
economic, social, religious and 
political spheres for every one. and 
the need for exploration of his 
scientific and rational mind in 
greater detail, which has not been 
fully realized by many, were some 
of the aspects discussed at this 
seminar which was well attended 
by a large number of distinguished 
scientists, scholars, authors, intel¬ 
lectuals. students, etc. 

About 35 papers, covering a 
wide spectrum of disciplines such 
as scientific approach to socio¬ 
economic Justice for liberty, 
equality and fraternity; scientific 
and rational outlook towards 
religions, rituals and social ine¬ 
qualities: scientific planning; 
utilization of proper technologies 
for balanced economic growth; ac¬ 
quisition of educational and 
professional skill by the disad¬ 
vantaged section of the population, 
for their more effective participa¬ 
tion in nation-building and policy 
making; casteless society; and 
creative awareness and the role of 
mass media, were presented, apart 
from several talks by distinguished 
personalities. 

Shrl Ramji Lai Suman, Mini¬ 
ster of State for Labour and Wel¬ 
fare, inaugurated the seminar. 
Speaking on the occasion. Shrl 
Suman emphasized the need for 
Inculcating scientific temper In our 
society and desired the active par¬ 
ticipation of scientists in all policy 
making. 


National Seminar on Dr Ambedkar. Science 

and Society 
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Prof, S.K. Joshl. FNA. Chair¬ 
man Oi;ganlzlng Committee and 
the then Director of NPL (presently 
Director General. CSIR). In his wel¬ 
come address mentioned that Dr 
Ambedkar’s long-cherished dream 
has not yet been fulfilled. He em¬ 
phasized the need to chalk out con¬ 
crete and action-oriented 
programmes to assuage the suffer¬ 
ings of the millions. 

Shrl K.R. Narayanan, former 
Minister df State for Science and 
Technology. In his presidential ad¬ 
dress while describing Baba 
Saheb’s contributions towards so¬ 
cial. economic and political 
developments in India said that Dr 
B.R. Ambedkar. a scholar and In¬ 
tellectual giant, was kindled by 
revolutionary urge for the transfor¬ 
mation of the age-old unequal so¬ 
cial structure of India. Dr 
Ambedkar’s Ideas and methods 
have become all the more valid 
today for the fight against so(;lal 
inequality and injustice, Shri 
Narayanan added. 

Dr K.I. Vasu. former Director, 
CECRI, Karaikudl. In his key-note 
address analyzed the essence of 
Ambedkarism and the spectrum of 
activities of Baba Saheb. Dr Vasu 
said that while many of his contem¬ 
poraries tried to build an image of 
internationalism around them. Dr 
Ambedkar. even with knowledge in 


fields as diverse as law, economics, 
politics, sociology, anthropology, 
history, religion and philosophy, 
remained a down-to-earth 
nationalist of the highest order, 
and advocated for social transfor¬ 
mation towards egalitarianism and 
fought for ajust society throughout 
his life. Ambedkarism is essentially 
the synergism of nationalism, 
patriotism and democracy based 
on the concept of liberty, equality 
and fraternity. Dr Vasu added. 

DrG.P. Phondke, Director, PID, 
spoke on the necessity and mode of 
taking science to the people in the 
remotest comer of the country to 
give them the benefit of science for 
their overall upllftment. Dr Ashok 
Jain, Director, NISTADS, gave a 
talk on ‘Science In Society and 
Inequalities’. 

Chairing the valedictory func¬ 
tion, Shri Dasal Chaudhaiy, Union 
Minister of State for Health & Fami¬ 
ly Welfare and Deputy Minister for 
Industries, threw light on Dr 
Ambedkar’s thoughts and ap¬ 
proach to the problems, and em¬ 
phasized the role of science and 
scientists In the development of 
society free from all types of social 
and economic exploitation. He also 
stressed the need for more active 
participation of scientists In plan¬ 
ning the future plan activities of the 
nation. 


In his concluding remarks. Dr 
N.G. Uke emphasized the need for 
effective education programmes 
and propagation of scient^c think¬ 
ing In the society. He called for 
shedding all orthodox rituals, prac¬ 
tices and other unscientific ac¬ 
tivities being practised In the 
Indian society. □ 

Workshop on Modem 
Methods of Chemical 
.Analysis for Minerals & 
Metals 

A three-day workshop on Modem 
Methods of Chemical Analysis for 
Minerals & Metals was organized 
by the Analytical Chemistry 
Division of the National Metallurgi¬ 
cal Laboratory (NML), Jamshed¬ 
pur, during 22-24 January 1991. 
Fifty delegates from a number of 
organizations such as National 
Thermal Power Corporation, In¬ 
dian Oil Corporation. Hindustan 
Copper Ltd. Larsen & Tubro, In¬ 
dian Bureau of Mines, Raurkela 
Steel Plant. Durgapur Steel Plant, 
Research & Development Centre 
for Iron & Steel (Steel Authority of 
India Ltd), Uranium Corporation of 
India Ltd. Tata Iron & Steel Co., 
Tata Engineering & Locomotive 
Co., Indian Cable Co. and others 
attended the workshop. 

The main objective of the 
workshop was to provide an oppor¬ 
tunity for analysts, material scien¬ 
tists. engineers and technologists 
to acquaint themselves with the 
new trends In analysis. The thrust 
of the workshop was on: Introduc¬ 
ing the theory and practice of 
modern methods of chemical 
analysis. Imparting knowledge for 
the application of these techniques 
to a range of typical problem areas. 
Giving an In-depth knowledge of 
analysis for ferrous and non-fer¬ 
rous metals and alloys. Developing 
an understanding for the analysis 
of ores and minerals during 
beneficiatlon. and Hands-on prac- 



Shri Ramji Lai Suman inaugurating the National Seminar on Dr Ambedkar, Saenco and Sodefy 


106 


CSiR NEWS 







Or L P Pandey addressing the participants of the Workshop on Modem Methods of Chemical 
Analysis for Minerals & Metals Seated on the dais (from left) are Prof S Banenee and 

OrS.C Srivastava 


lice In both instrumentation and 
chemical methods. 

Prof. S. Banerjee, Director, 
NML, Inaugurated the workshop 
and Dr S.C. Srivastava, Head. In¬ 
strumental Analysis Section, wel¬ 
comed the participants. In his 
address on the occasion. Prof. 
Baneijee termed speedy and ac¬ 
curate analytical work as the ‘back¬ 
bone’ of any research and quality 
assurance programme. Far from 
adding to costs, timely analysis 
could contribute to savings. For 
example. If hot metal could be in¬ 
stantaneously analyzed before 
pouring, entire lots of cast¬ 
ings/forgings could be of prime 
quality. Thus he stressed the Im¬ 
portance of efficient and accurate 
constituent analysis as a direct tool 
for increasing the productivity and 
quality in metallurgical and chemi¬ 
cal industries. 

Dr L.P. Pandey, Head, Analyti¬ 
cal Chemistry Division, In his In¬ 
troductory speech, emphasized on 
the Importance of analytical 
chemistry as an Integral part of any 
metalluiglcal/englneerlng project. 
In fact profitability depended on 
quality control. Besides, all new 
technolc^ical developments must 
be employed In chemical 
laboratories and these techniques 
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must be dispersed in various or¬ 
ganizations with alacrity, hence 
the need for such a workshop. 

Shrl K.K. Gupta, proposed the 
vote of thanks. 

The delegates were given hands 
on experience In laboratory techni¬ 
ques. Detailed discussions were 
held on: (1) X-Ray FTuorescence 
Spectrophotometry for Minerals 
and Metals Analysis, (11) Atomic Ab¬ 
sorption Spectrophotometry, (111) 
Inductively coupled Plasma 
Spectrometry, (iv) Complexometrlc 
Titrations, with special reference to 
silicate analysis, and (v) UV-Vls 
Spectrophotometry. □ 

Mechanistic Aspects of 
Controlled Release 
Delivery Sy‘>lem based on 
Hyd: ogels 

Amongst the various t3T>es of con¬ 
trolled release delivery systems, 
the matrix systems are generally 
preferred because of the ease of 
fabrication. low-cost and 
amenability to manufacture on 
large scale. Unfortunately, the 
release rate of the active Ingredient 
of the matrix device decreases with 
time. A number of approaches have 
been proposed In the past to 
achieve zero order release which is 


the preferred release profile In 
pharmaceutical dosage forms. 
However, the work so far has been 
focussed essentially on systems In 
which the active Ingredient Is 
physically dispersed. 

Shrl S.S. Shah, while working 
at the National Chemical 
Laboratory (NCL), Pune, studied 
the elucidation of the factors which 
govern the kinetics of the release of 
active Ingredient from the glas^ 
and swollen hydrogels.* A number 
of substituted benzoic acids were 
esterlfled with 2-hydroxyethyl 
methacrylate to yield the cor¬ 
responding ester monomer. The 
monomer was then copolymerized 
with HEMA and the kinetics of 
release from the glassy hydrogels 
In alkaline medium were inves¬ 
tigated. 

It was shown that depending 
on the relative rates of hydrolysis, 
the penetration of the medium, and 
the dlffuslvlty of the active In¬ 
gredient released by hydrolysis, a 
wide range of release profiles can 
be realized. Specifically, the release 
of p-nitrobenzolc acid was found to 
be controlled by the rate of penetra¬ 
tion of the medium. It was shown 
for the first time that the release of 
an active Ingredient chemically 
linked to the polymer back-bone 
via pendent chain was released at 
constant rates. The Investigation 
also provided experimental valida¬ 
tion of the models proposed In the 
literature. The release of p- 
nltrobenzolc acid was extended up 
to 14 h. 

In order to design delivery sys¬ 
tems which would release the ac¬ 
tive Ingredient over extended time 
periods up to a few months, 
hydrophobic polymers containing 
larger proportions of p-nltroben- 
zoic acid were prepared. Although 
the release of p-nitrobenzoic acid 
from such matrices followed zero 
order kinetics. It could not be at¬ 
tributed to the penetration of the 
alkaline medium. 

This was further confirmed 
from the fact that the release of 
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p-nllrobcnzolc acid from equi¬ 
librium swollen hydrojiels followed 
zero order kinetics. This was sub¬ 
sequently explained on the basis of 
thp concept of time dependent dif¬ 
fusion coefliclent of p-nitrobenzolc 
acid, as a result of increase in the 
hydrophllicity of the polymer con¬ 
sequent on the release of p- 
nltrobenzoic acid Itself. The work 
demonstrated that it is possible to 
achieve the release of active in¬ 
gredient at constant rates even 
from rubbeiy hydrogels. The work 
was subsequently extended to the 
systems which can release the ac¬ 
tive Ingredient at constant rates for 
periods up to five months. 

This work highlights newer 
concepts to achieve release of ac¬ 
tive ingredients at constant rates 
from matrix systems based on glas¬ 
sy as well as swollen hydrogels and 
can be exploited to design matrix 
systems for the release of drugs of 
pragmatic importance over time 
periods of clinical significance, 

Shii Shah carried out the above 
work under the guidance of Dr R.A. 
Mashelkar, and he was awarded 
Ph.D. degree by the Poona Univer¬ 
sity for his thesis based on these 
studies. Me was awarded first prize 
for the best presentation of a paper 
at the 4th National Conference of 
the Society for Biornaterlals and 
Artificial Organs India, at 
Hyderabad. He is now working with 
AmGen Inc., USA. with Dr C.G. 
Pitt, one of the leading authorities 
on controlled release delivery sys¬ 
tems based on biodegradable 
polymers. LI 

r PROGRESS REPORT S 1 

SERC'Madras Annual 
Report 1989'90 

The Structural Engineering Re¬ 
search Centre (SERC). Madras, 
pursued during 1989-90. 23 R&D 
projects: of these four were spon¬ 
sored assignments. Seventeen con¬ 
sultancy assignments were taken 
up and completed. The develop¬ 


ment of ‘expert systems’ for struc¬ 
tural engineering applications 
continued to be one of the thrust 
areas of the Centre. A knowledge- 
based expert system for synthesis 
and design of transmission line 
towers was developed and was 
being validated. This software can 
run on a personal computer and is 
Intended to help design engineers 
in government departments, 
electricity boards, and private In¬ 
dustries to develop optimum 
design of towers. An expert system 
for the design of communication 
lowers and another for prelimlnaiy 
design of hyperbolic cooling towers 
were being developed. The number 
of licensees lising SERC software 
packages increased from 130 to 
184 during the year. 

Recognizing the potential of 
parallel processing in computer- 
aided analysis and design of struc¬ 
tures. the Centre initiated the 
development of software in this 
area by using a multi-processor 
computer acquired for this pur¬ 
pose. 

Research investigations on 
blast-resistant design of stnactures 
were continued. Computer 
software was developed to assess 
and analyze transient' dynamic 
response of structures subjected to 
blast loading. The new projects 
sponsored by the Research 
Development Establishment 
(Engrs.). DRDO, Ministry of 
Defence, were taken up. 

The Centre continued to be as¬ 
sociated with the UNCHS/ USSR/ 
GOI project on: Transfer of Tech¬ 
nology on Building Materials and 
Components for Developing 
Countries. At a meeting held in 
Riga. USSR, in September 1989, 
preliminary technology profiles on 
technologies useful to developing 
countries. prepared. by 
SERC/CBRI and other CSIR 
laboratories on behalf of Govern¬ 
ment of India, and those prepared 
by LBRl (Latvian Building Re¬ 
search Institute. Riga) were dis¬ 


cussed. Based on these 
discussions, a combined report on 
technology was brought out in 
December 1989. 

SERC participated in a unique 
full-scale testing of an aircraft pen 
structure earlier designed by the 
Centre. The pen structure was sub- 
jected to blasts and missile 
penetration loading and the Centre 
carried out exter^lve field meas¬ 
urements on various parameters 
influencing the behaviour and 
stability. These test results helped 
Improve the design further. 

Analytical and experimental in¬ 
vestigations were initiated to un¬ 
derstand the structural behaviour 
of framed machine foundations. 
This work is partly sponsored by 
the National Thermal Power Cor¬ 
poration. 

The Tower Testing and Re¬ 
search Station of SERC achieved a 
unique record in testing for the first 
time in the country, a 500 kV slim 
line lower designed and fabricated 
by M/s Locweld Inc., Canada, for 
the user agency M/s Ontario 
Hydro. Canada. A 400 kV guyed 
tower was also tested for Indian 
industry. 

Studies were being carried out 
on stress concentration of stiiTened 
tubular joints used in offshore 
structures and on crack propaga¬ 
tion characteristics in T and Y 
joints. The fracture mechanics ap¬ 
proach essential for understanding 
the crack growth phenomenon 
leading to failure was being 
adopted for interpretation of 
fatigue crack observations ob¬ 
tained from a large number of tests. 

The reliability of the various 
available test methods for field 
monitoring of corrosion of steel in 
reinforced concrete structures was 
being assessed by conducting both 
laboratory and field experiments. 
Further studies were made on 
damage assessment, repairs, and 
rehabilitation of distressed struc¬ 
tures. Suitable methods were 
developed for casting high volume 
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fibre concrete. Studies were also 
Initiated to understand the impact 
resistance characteristics of struc¬ 
tural members made of such high 
volume fibre concrete. 

Experimental techniques were 
developed for measuring residual 
strain by combining the sandwich 
holography technique with the 
blind-hole drilling method. Pos¬ 
sibility of using resistance wire 
strain gauges for measurement of 
strains beyond elastic stage was 
investigated. Vibration studies on 
shell models by holographic inter¬ 
ferometry were extended to two 
conical shells. An optical bench 
set-up was used to study caustic 
fringes for measuring the stress 
concentration around a hole in a 
plate. Experimental investigations 
on structural components for 
projects Trishul and Agni were 
completed. 

In the field of ship structures, 
development of an interactive 
graphics program for finite element 
modelling of ship hull structures 
was nearing completion. 

During the year, SERC scien¬ 
tists published 18 papers in Jour¬ 
nals, and presented 47 papers at 
conferences/symposia. □ 
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NGRI Annual Report: 
1989-90 

The RMD programmes of the Na¬ 
tional Geophysical Research In¬ 
stitute (NGRI). Hyderabad, are 
grouped under the following broad 
areas: (1) Lithospheric Studies. (2) 
Exploration Geophysics, and (3) 
Environmental Geophysics. A brief 
account of the significant achieve¬ 
ments of the institute during 1989- 
90 is pre.sented here: 

The instil ulc continued the Oil 
& Natural Gas Commission sup¬ 
ported field operations for deep 
seismic sounding (DSS) in the West 
Bengal basin, along two profiles, 
Takl-Arambhagh (120 km, EW) 
and Blshnupur-Kandl (95 km, NS) 
with a short geophone spacing of 
80m. In addition to normal refrac¬ 
tion and wide angle reflection sur¬ 
veys. a 30 km CDP profile with 120 
channel spread and 60 fold slack¬ 
ing was taken up. Preliminary 
analysis of the data pertaining to 
these profiles was carried out. 
Analysis of DSS data on profiles 
from Beliator to Bongaon and from 
Gopall to Port Canning showed 
basement depths of 10-11 km at 
the eastern ends and Moho depths 
varying from 25 to 30 km. F'urther- 
more, density modelling of the 
Cambay basin and the Godavari 
graben and determination of the 
velocity .structure of the North 
Cambay basin were also carried 
out. Gravity modelling was done for 
three DSS profiles by using the 
DSS results as constraints for in¬ 
terpretation. 

The magnetotellurlc (MTJ in¬ 
strument built at NGRI was 
coupled to a personal computer 
and some processing and Inter¬ 
pretation software was Imple¬ 
mented on the system. 

A first order basement depth 
map was prepared for a part of the 
Saurashtra region by using infor¬ 
mation derived from MT data ac¬ 
quired under a programme 
supported by OIDB. Two very long 
profiles involving 48 MT field sta¬ 


tions were also made In the 
Saurashtra region. 

About 7200 llne-km of 
aeromagnetlc data were collected 
in a survey sponsored by OIL. The 
survey covered parts of Upper 
Assam and Arunachal Pradesh. 
With this survey, NGRI has com¬ 
pleted the entire valley lying be¬ 
tween the Naga hills on one side 
and the Arunachal hills on the 
other, which has a rich oil poten¬ 
tial. Preliminary analysis of the 
data collected during the year 
showed that the depth of magnetic 
basement around Brahmaputra 
river Is about 5-7 km. 

With the helium sniffer facility 
developed earlier, a survey was car¬ 
ried out over a gas-bearing struc¬ 
ture In the Jalsalmer basin, 
Rajasthan. Samples were collected 
at a depth of 1.6 m from about 150 
stations. The results show a zone 
of abnormally high helium values. 
Whether these abnormal values 
are also related to the presence of 
hydrocarbons would make an in¬ 
teresting study in search of a 
method of locating hydrocarbon 
deposits. 

The network of seismologlcal 
observatories in the NE region con¬ 
tinued to operate and collect valu¬ 
able data under the NGRI-RRL 
(Jorhat) programme. A total num¬ 
ber of 973 events of magnitude 
ranging from 3-4.5 were recorded 
during the calendar year 1989. The 
rise In frequency of earthquake oc¬ 
currence in this region, which was 
registered In 1986, appears to be 
continuing. There is a conspicuous 
NS alignment of epicentres of shal¬ 
low events across the Brah¬ 
maputra valley In the region 
between Hamren in Assam and 
Bomdila in Arunachal Pradesh. An 
NE-SW oriented rectangular area 
of 150 km X 100 km size around 
Jorhat continues to be devoid of 
significant seismic activity. 

Geohydrologlcal and geophysi¬ 
cal studies were carried out in 283 
problem villages In Andhra 
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Pradesh, Jammu A Kashmir. 
K(Mala. Onssa, Rajaslhan, Tamil 
Nadu and Uttar Pradesh for Iwat- 
inf» suital)le sites for drlllln|» of 
boreholes Cieoeleelrie soundings 
were carried out at 659 locations in 
these villages and 26'1 sites were 
recommended for drilling of wells. 
Out of these. 1J6 were actually 
drilled by the concenied agencies, 
and data available lor 71 ol these 
boreholes have shown more than 
9()'H) success. 

Cieoeleelrie soundings done in 
IJaiinei disliiel in Ra|aslh<iii for 
delineation of dee|)cr a(|uiler /ones 
resulted m lindmgdee|) Iresh water 
aquifers at Rowtia and M.ilte-ka 
I'alla 

Work on the augmi'nlalion ol 
groundwater re.soiiiees of oveie.K 
[iloited aquileis through artilK'i.il 
rei'harge was undertaken m the 
Jam river basin in N.igfiur district 
The (.ap.icity for intake ol walei 
under gravity was measured m 
three boreholes, tlii' s|)ecilic intake 
capacliies of diltcient depth /.ones 
being deteimmed by using packers 
lor isolating dilferent sections. 
1 iydrolactuiing of these holes <it 
appropriate de[)llis would be un¬ 
dertaken during t he next year. This 
activity would laovide parameters 
for the determination of effective 
ness of the method as well as the 
design of surfai^e systems, such as 
c heck dams, for artificial rectiargc. 

The new building for the Cyber 
180/850A computer was in¬ 
augurated on 14 June 1989. The 
insiallalion of the computer con¬ 
tinued for a large part of the year 
and testing of various subsystems 
was in progress. Installation of a 
network system to connect other 
small computers and terminals lo¬ 
cated in different places In the 
laboratory buildings was also in 
progress. This computer system 
would go a long way In establishing 
the application and use of com¬ 
puterized problem solving, large 
volume data processing and efll- 
ctent storage and retrieval of a 


variety of information bases as a 
culture. 

The constniction of H-rnaser 
clock was undertaken by the Na¬ 
tional Physical I>aboratory, one ot 
the partners in the programme on 
establishment of geodetic VLBI 
capability in India. Action for the 
establishment of a 25m radiotele¬ 
scope began with the decision that 
the VLBI facility would be fully 
funded by ('SIR Negotiations lor 
training abroad were also started. 

The fust major campaign in¬ 
tended to be carried out with the 
Geodetic VLBI Telesc'ope would be 
aimed at the delermination of rates 
ol change of basciines with the In¬ 
dian station at one end, and sta¬ 
tions on the surrounding tectonic 
plates at the other end of the.se 
lines. 

During the year, a sum c>f 
Rs 25.5 million was rec'eived from 
the .si)onsors of various program 
mes at NGRI J 


Honours fit Awards 

Om Prakash Bhasin Awards for 
Dr R.A. Mashelkar, Dr B.N. 
Dhawan and Dr Jo 3 rtirmoy Das 

Dr R,A Mashelkar, Director, Na¬ 
tional Chemical Uboratory (NCL), 
Pune; Dr B.N. Dhawan. Director. 
Central Drug Research Institute 
(CDRl). Lucknow; and Dr Joytir- 
moy Das, Scienlisl, Indian In¬ 
stitute of Chemical Biology (IICB), 
Calcutta, have been awarded the 
prestigious 'Shri Om Prakash 
Bhasin Awards for Science 8c 
Technology’ for the year 1990. In¬ 
stituted by Shri Om Prakash 
Bhasin Foundation, New Delhi, 
these awards are being given an¬ 
nually since 1985. for significant 
contributions of a pure or applied 
nature or outstanding scientific 
leadership in various fields of S&T. 
The work should have made, or has 
the potential to make, a significant 
Impact on national development, or 
bring renown to the country. Each 


award carries a cash prize of 
Rs 50,000. a memento and a cita¬ 
tion. 

Dr R.A. Mashelkar 

Dr Mashelkar gets the award for 
his outstanding contributions In 
the field of Engineering and Tech¬ 
nology. He is internationally 
known for his work in polymer 
.science and engineering in which 
field he has published more than 
150 papers. He has also edited 
more than 14 books. He has con¬ 
tributed significantly to Indian In¬ 
dustry both individually and 
through the Polymer and Engineer¬ 
ing Group established at NCL 
under his leadership. The group 
comprises some of the best talent 
rivailable in the country and has 
developed several polymers for use 
in engineering, agriculture, oil 
fields, etc. Some of these; (like Jal 
shakti. a superabsorbing polymer) 
have been commercialized, and 
Olliers are at various stages of 
development, testing and cornmer- 
ciali/ation He has carried out 
modelling and simulation of in¬ 
dustrial processes for polyester 
fibre, the melt spinning of PET and 
the polyacrylonitrile fibre precur¬ 
sor. Some of the software developed 
by him have been u.sed in Japan. 
France and USA. 

During the last three months. 
Dr Mashelkar has been honoured 
with Padma Shri. has been 
nominated as the President of 
Physical Sciences Section of the 
National Academy of Sciences and 
appointed a member of the Central 
Pollution Control Board by the 
Government of India. 

Dr Mashelkar’s contribution as 
an Assessor In the Inquiry Com¬ 
mission that investigated the 
Bhopal gas leak disaster, as a 
member of the Silence Advisory 
Council to the Prime Minister 
during 1988-90. etc. are well 
known. 
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Dr B.N. Dhawan 

Dr Dhawan gets the award In the 
field of Health and Medicine. He 
has carried out pioneering re¬ 
search work In the following areas: 
(1) role of biogenic amines in 
regulating central nervous ^stem 
activity and demonstration of the 
receptor types Involved, and (11) 
evaluation of suitable strategies for 
exploitation of medicinal plants 
and optimization of leads obtained 
for therapeutic purposes. 

Prof. Dhawan initiated his 
studies on the role of biogenic 
amines In the regulation of CNS 
activity in 1957, He hasearTledout 
extensive investigations to 
delineate the role of catechol¬ 
amines (including dopamine), 5- 
hydroxytryptamine and histamine 
in thennoregulatlon, central car¬ 
diovascular control, analgesia, 
stereotyjjed behavluor, regulation 
of blood brain barrier and 
niotoneuronc activity. Prof. 
Dhawan has used sensitive 
neurophysiological techniques In¬ 
cluding microlonotrophoresls, 
radioligand binding assays, etc. for 
analyzing neurotran.smitter/drug 
elTecls at cellular level. Further, to 
rule out the possibilities of Inter- 
spccies variation in results, several 
species of animals have been used 
in most cases. 

Prof. Dhawan has been in¬ 
timately involved In syslematlc 
studies on medicinal plants since 
1956. He has utilized several ap¬ 
proaches to optimise lead genera¬ 
tion. including broad based 
biological screening, specialized 
pharmacological studies on care¬ 
fully selected plants used In tradi¬ 
tional system of medicine for 
specific diseases like liver disor¬ 
ders. fllarla and bronchial asthma. 

The initial clinical studies have 
been followed by laboratory evalua¬ 
tion. The results of this multi¬ 
pronged approach were very 
rewarding and several new plant 
products are under clinical and 
preclinlcal development. 


Dr Joytlrmoy Das 

Dr Das has been awarded for his 
outstanding contributions in the 
field of Biotechnology. His research 
interest Is primarily in genetics and 
molecular biology of prokaryotic 
cells in general and pathogenic or¬ 
ganisms in particular. He 
developed the molecular biology of 
rnycoplasmas, the sma]lc.st free 
living organisms and their viruses. 
His present interest is in under¬ 
standing the molecular basis of 
pathogenicity of Vibrio cholcrac. In¬ 
cluded in (he studies carried out l^y 
him are; (i) an analysis of the struc¬ 
ture, growth pattern and moleculai 
details of replication of cholera 
phages under permissive and non- 
pemilssive conditions; (ii) delinea¬ 
tion of the steps involved in the 
repair of DNA damage in the vibrio; 
(iii) investigation on the cell surface 
and membrane proteins; and (iv) 
the mechanism of toxin synthesis 
and secretion. Dr Das has 
developed the infrastructure for 
genetic engineering research al 
IICB. This laboratory is now con¬ 
sidered one of the best for studies 
on molecular biology and genetics 
of prokaryotic cells in this country. 

Dr Das has also made sig¬ 
nificant contribution to modelling 
of biological process from kinetic 
and thermodynamic view-points. 
His work on the criteria determin¬ 
ing the existence of non-equi¬ 
librium steady states in composite 
reaction systems, particularly 
those involving cyclic reactions 
need special mention. He 
proposed: (1) a macroscopic model 
for cell lysis from the analysis of 
membrane transport and internal 
entropy production and (li) that the 
selection rule is more pennissive 
and the probability of multiple 
mechanisms is higher in case of 
cyclic reactions enhancing the 
fidelity of reactions in presence of 
random environmental error vari¬ 
ables, and established conditions 
for near equilibrium instabilities in 


chemical systems under non-ideal 
conditions. □ 

Dr Ganesh Pandey and Dr K.N. 
Ganesh win the B.M. Blrla 
National Science Awards for 
1990 

Dr Ganesh Pandey of the Indian 
Institute of Chemical Technology. 
Hyderabad and Dr K.N. Ganesh of 
the National Chemical Laboratory. 
Pune, have won the B.M. Blrla Na¬ 
tional Science Awards (1990) for 
young scientists in the field of 
Chemisliy. Each award carries 
Rs 25.000 in cash and a certificate. 


FIE Foundation Award for 
three NCL Scientists 

Dr A.F. Mascarenhas. Dr (Smt) R.S. 
Nadgauda and Smt. V.A. 
Parasharaml, Scientists, 
Biochemical Sciences Division, Na¬ 
tional Chemli'al Utboratory (NCL), 
I’une, have been selected for the 
KIE Foundation Award for the year 
1991 for their outsiandlng con¬ 
tributions to Biochemical Science. 
Tlie collective award carries a cash 
prize of Rs 25,000. 

Dr Mascarenhas. Head of the 
Plant Tissue Culture laboratory at 
NCL, is an eminent scientist in the 
area of plant ttssue culture. He has 
carried out pioneering work on the 
development of techniques for 
micropropagation of a wide range 
of plants and trees. 

The NCL tissue culture team 
headed by Dr Mascarenhas and 
comprising Dr (Smt) Nadgauda and 
Smt. Parasharaml besides himself, 
achieved a first-ever breakthrough 
in the tissue culturing of bamboo, 
which has won Inlematlonal ac¬ 
claim. The technique, for the first 
time, makes it possible for bamboo 
plants to flower within weeks 
againsl several years taken by 
plants that grow wildly or that are 
grown by conventional methods. 
They achieved this by growing see¬ 
dlings from tissues in a special cul¬ 
ture medium containing a plant 
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growth regulator and nutrients 
[CSIR News. 40 (1990) 106). U 

Research Papers by IIP Scien¬ 
tists win Awards 

The paper entitled ‘Charac¬ 
terization of heavy alkylated ben¬ 
zenes by GC-MS technique’ 
(authors: Basant Kumar, H.C. 
Chandola. R.B. Gupta and Pradeep 
Kumar of Indian Institute of 
Petroleum. Dehra Dun), was ad¬ 
judged best paper in the poster (PK) 
session of the Fifth National Sym¬ 
posium on Mass Spectrometry, 
held at PRL. Ahrnedabad, during 
7-9 January 1991. 

The paper entitled ‘Studies on 
microbial dewaxing of petroleum 
fractions’ (authors; V.S. Sainl and 
V.R. Sista of IIP, and N.M. Surana, 
N. Subrahnianyam of M S. Univer¬ 
sity, Vadodara) won the best 
presentation award in the 
Biochemical Engineering and 
Biotechnology session of the Indian 
Chemical Engineering Congress 
1990, held at BHU. Varanasi, 
during 18-21 December 1990. 

Prof. D. Guptasanma 

Prof. D. Guptasarma. Director. Na¬ 
tional Geophysical Research In¬ 
stitute (NGRI). Hyderabad, has 
been elected President of the Indian 
Geophysical Union for the period 
1991-93. U 


I;:’ 1' W " ’ ' 

887/DEL/90; An Improved 
process for the preparation of 4- 
phenyl- 1- (2-substltuted ethyl) Im- 
idazolldln-2-ones. S. Batra, S. 
Sharma. V. Nlgam. S. Gupta. P.Y. 
Guru. J.C. Katiyar — Central Drug 
Research Institute, Lucknow. 

1081/DEL/90: An improved In¬ 
tegrated two-step process for con¬ 
version of methane to liquid 
hydrocarbons of gasoline range. 
V.R. Choudhary. S.D.Sansare and 
S.T. Chaudhari — National Chemi¬ 
cal Laboratory. Pune. 


1182/DEL/90: An Improved 
process for the extraction of nickel, 
copper and cobalt from manganese 
sea nodules. A.K. Saha. Z.H. Khan 
and D.D. Akerkar — National 
Metallurgical Laboratory, Jam¬ 
shedpur. 

1183/DEL/90: An Improved 
process of heat treatment for mag¬ 
nesium alloys. R.K. Dubey. S.C. 
Dev. R.K. Mahantl. C.S. 
Sivaramakrishnan — National 
Metallurgical Laboratory. Jam¬ 
shedpur 

1200/DE1./90: Improvements in 
or relating to (he synthesis of 
various fonns of polyanillne, S.K. 
Dhawan and D.C.Trivedl — Central 
Electrochemical Research In¬ 
stitute, Karalkudl. 

1201/DEL/90: A process for the 
deposition of conducting 
polyaniline on insulating surfaces. 
D.C. Trivedi and S.K. Dhawan. — 
Central Electrochemical Research 
Institute, Karalkudl 

1202/DEL/90: A process for the 
preparation of polymeric composi¬ 
tion of i)olyanlline for electrostatic 
charge dissipation, conducting 
filler material and as conductive 
adhesive. D.C. Trivedi and S.K. 
Dhawan — Central Electrochemi¬ 
cal Research Institute. Karalkudl. 

1097/DEL/90: An improved 
process for the production of 
cyclohexanone and cyclohexanol, 
J.S. Reddy, S. Slvasanker and P. 
Ratnasiimy — National Chemical 
Laboratory. Pune. 

1098/DEL/90: An Improved 
process for the manufacture of E - 
caprolactam from cyclohexane, A. 
Thangaraj. S. Slvasanker and P. 
Ratnasamy —- National Chemical 
Laboratory. Pune. 

1099/DEL/90; An Improved 
process for the manufacture of E- 
caprolactam from cyclohexane. 
J.S. Reddy, S. Slvasanker and 
P.Ratnasamy — National Chemical 
Laboratory. Pune. 


llOO/DEL/90; An Improved 
process for the production of 
cyclohexanone and cyclohexanol. 
A. Thangaraj, S. Slvasanker and P. 
Ratnasamy — National Chemical* 
Laboratory, Pune. 

llOl/DEL/90: An Improved 
process for the manufacture of E- 
caprolactam. J.S. Reddy, S. 
Slvasanker and P. Ratnasamy — 
National Chemical Laboratory. 
Pune. 

1123/DEL/90: A process for the 
preparation of titanium rich crys¬ 
talline microporous titanium 
silicas. A. Thangaraj. R. Kumar. P. 
Ftatnasamy — National Chemical 
Laboratory, Pune. 

1124/DEL/90: A process for the 
preparation of an active composi¬ 
tion containing triterpenes includ¬ 
ing azadlrachtln and its derivatives 
possessing Insect antifeedant and 
growth Inhibitory activity from 
parts of the neem plant, B.A. 
Nagasampagl, S.R. Rojatkar. M.M. 
Kulkaml, V.S. Joshi, V.S. Bhat. 

M. G. Sane and N.R. Ayyangar — 
National Chemical Laboratory, 
Pune. 

1125/DEL/90; A process for the 
preparation of new Insectlcldally 
active composition containing 
lipids from the parts of the neem 
tree. B.A. Nagasampagl, M.M. 
Kulkami. S.R. Rojatkar and N.R. 
Ayyangar — National Chemical 
Laboratory. Pune. 

1126/DEL/90: A process for the 
isolation of new trlterpene deriva¬ 
tives of azadlrachtln from the parts 
of neem tree. B.A. Nagasampagl. 
S.R. Rojatkar. M.M. Kulkaml and 

N. R. Ayyangar — National Chemi¬ 
cal Laboratory, Pune. 

1203/DEL/90: A process for the 
production of Fe-Mn-Al alloys for 
relay core applications, C. Tewarl, 

S. Pramanlk, V. Rao and O.N. 
Mohanty — National Metallurgical 
Laboratory, Jamshedpur. q 
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A close-up view of fermentation 
pilot plant (top) and pipe net¬ 
work and cell homojenizer of 
pilot plant for ethanol produc¬ 
tion from molasses at Biocnemi- 
cal Engineering Research and 
Development Centre at IMTECH 
(pi 14) 





Biochemical Engineering Research and Process Development 

Centre at IMTECH 


Funded Jolntiy by the Department 
of Biotechnology and the Council of 
Scientific & Industrial Research, 
the Biochemical Engineering Re¬ 
search and Process Development 
Centre (BERPDC), a national 
facility, has a wide variety of 
laboratory scale and pilot plant 
equipment to study biochemical 
reactions, separation techniques, 
and process control and optimiza¬ 
tion parameters. Although estab¬ 
lished formally In 1986, the Centre 
was allotted a permanent location 
In August 1989, which it shares 
with other research groups of the 
Institute of Microbial Technology 
(IMTECH), Chandigarh. 

The main objectives of 
BEiy>DC are: 

(I) To enable researchers from 
universities and other research 
centres to use the scale-up 
facilities for process development. 

(II) To undertake sponsored 
projects for the development of new 
products and/or new technologies. 

(III) To do basic research on the 
development of biochemical 
processes, encompassing modell¬ 
ing, analysis, control and process 
optimization. 

(Iv) To evaluate technologies 
proposed to be Imported or 
upgraded by either private or 
public sector industries. 

(v) To train technical personnel 
from industry as well as univer¬ 
sities and research Institutions In 
advanced biochemical engineering 
techniques. 

(vl) To collaborate with various 
Industries and research centres In 
terms of scientific and technical 
Information exchange and the op¬ 
timal use of different equipment. 

The major facilities available at 
the Centre include ; (l) Laboratory 
scale fermenters having capacities 
varying from 6.5 to 20 litres, with 
classical or computer control; (11) 


Fully computerized pilot scale fer¬ 
menters of 150 litre and 1500 litre 
capacities, (111) Animal cell culture 
fermenters, (Iv) Alr-llft fermenters, 
(v) Tangential flow ultrafiltration 
system, (vl)Refrigerated centrifuge, 
(vll) Mass spectrometrlc gas 
analyzer, (vlli) Membrane filtration 
modules, (lx) Cell disintegrator, (x) 
High pressure cell homogenlzer, 
(xl) Gas- liquid chromatograph. 
(xU) CHN analyzer, (xiil) CO 2 In¬ 
cubator and (xlv) Freeze drier. The 
following facilities are planned to 
be added during 1990-95: (1) Bas¬ 
ket centrifuge. (11) Pilot scale 
membrane filtration. (Ill) Filter 
presses and rotary vacuum filter, 

(iv) Evaporator-cum-crystalllzer, 

(v) Spray drier, (vl) Solvent extrac¬ 
tor, (vll) Autoanalyzer and (vlil) Pilot 
scale distillation unit. 

Research Projects Accomplish¬ 
ed/Planned 

(I) Ethanol production from 
molasses: An Improved strain of 
Saccharormjces cerevislae has 
been developed for the fermenta¬ 
tion of molasses to ethanol. This 
strain has superior characteristics 
in terms of higher sugar and al¬ 
cohol tolerance compared to com¬ 
monly used commercial strains 
and produces higher yields of 
ethanol. The process technology up 
to the pilot plant level has been 
transferred to an Industry-as¬ 
sociated R&D organization for the 
development of a commercial scale 
process. 

(II) Blotransjormation of 
Rfamycin B to S: A fungal strain 
has been Isolated which under op¬ 
timal conditions produces the en¬ 
zyme rlfamycln oxidase. This 
enzyme has been used to transform 
rlfamycln B to S in a one-step 
process which has some ad¬ 
vantages over the conventional 
chemical methods of transforma¬ 
tion. The IMTECH strain has been 


assigned to a public sector drug 
company. 

(ill) Streptokinase: Strain im¬ 
provement and Process develop¬ 
ment Streptokinase is used in the 
treatment of myocardial infarction, 
where it scores over tissue type 
plasminogen activator and 
urokinase In the ease of manufac- 
ture.speciflclty of profeolytlc ac¬ 
tivity and longer clearance time. In 
India, the enzyme is imported and 
formulated Into therapeutic doses. 
IMTECH’s preliminary studies with 
a Streptocococcus sp. have at¬ 
tracted the attention of several In¬ 
dustrial concerns. The complete 
project Involves strain Improve¬ 
ment to commercially viable levels 
and optimisation of a laboratory 
scale fermentation process. 

(Iv) Fermentative separations of 
biochemicals: Liquid membrane 
emulsions offer a novel and 
promising technique of combining 
fermentation with product 
recovery. To enable upscaling of 
laboratory technology. It is neces¬ 
sary to address to a number of 
fundamental problems related to: 
membrane stability, in situ rates of 
mass transport and membrane 
swelling, droplet size distributions, 
product separation, and design- 
oriented models. Under this project 
a study on these aspects would be 
made to develop technology for a 
multi-enzyme system producing L- 
leucine, L-isoleuclne and L-vallne. 

A number of new research ac¬ 
tivities are being planned to be 
taken up. These include; 

(1) Design, scale-up and 
dynamics of bioredctors: It is 
proposed to study kinetics, mass 
transfer, heat transfer, fluid 
dynamics and cell metabolism for 
different kinds of bloreactons. From 
these, fundamenlal design and 
scale-up methodologies will be 
developed for industrial appltca- 
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tions. The next phase will be the 
mathematical analysis of bioreac- 
tors under non*equilibrium condi¬ 
tions such as start-up and during 
process disturbances. Two specific 
problems which will be addressed 
are : (a) coupled chemostats sus¬ 
taining oscillating biochemical 
reactors, and (b) hollow fibre reac¬ 
tions for mammalian cell culture. 


(11) Novel separation methods: 
New strategies are required for the 
recovery of mlcrofractlons of high 
value biochemicals like strep¬ 
tokinase and monoclonal an¬ 
tibodies. Novel techniques such as 
liquid membrane emulsion and af¬ 
finity partitioning are being ex¬ 
plored and will be applied to 
IMTECH’s projects. The tech¬ 


nologies will also be made available 
to external users. 

(Hi) Mammalian cell culture 
techru^ogy: BERPDC will soon ven¬ 
ture Into this dlflitcult but vital 
area. A few promising hybridoma 
cell lines producing antlflbrin 
monoclonal antibody have been 
developed. Large- scale produc¬ 
tion of these antibodies in hollow 
fibre reactors is planned. To evolve 
a commercially viable technology, 
the studies will focus on cell 
viability In different environments, 
mixing characteristics, gas-liquid 
and liquid-solid mass transfers, 
and the effects of shear. 

Interaction with Other Organisa¬ 
tions 

The Centre has research or 
educational links with the follow¬ 
ing organizations; National Chemi¬ 
cal Laboratory, Pune; University of 
Poona, Pune: PanJab University, 
Chandigarh: Indian Institute of 
Technology, Delhi; Central Food 
Technological Research Institute, 
Mysore and Indian Institute of 
Technology, Kharagpur. Several 
staff members and students of 
these organizations have availed 
the Centre's facilities. Scientists of 
BERPDC . participate In the teach¬ 
ing programmes of PanJab Univer¬ 
sity. A post-M.Sc. diploma course 
in Biotechnology has been started 
from the academic year 1989-90 In 
collaboration with the Centre for 
Biotechnology, PanJab University. 

Within IMTECH's framework 
BERPDC encourages and sponsors 
its staff to participate in training 
and educational programmes 
within and outside the country. 
These include registering for doc¬ 
toral programmes and attending 
conferences and workshops. These 
facilities are an integral part of 
BERPDC’s continuing commit¬ 
ment to maintain its staff at the 
frontiers of biochemical engineer¬ 
ing research. 

Being a national facility, the 
BERPDC welcomes users from In- 
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dustry, academia and research or- For details, please contact: Dr 
ganizations to use its facilities and P R- Patnaik, IMrTECH. P.O. Box 
expertise. Since BERPDC is part of 1304. Sector 39-A. Chandigarh - 
IMTECH. other facilities in the In- 160 014. 
stltute are also available for spon¬ 
sored research. □ 

CSIR Technology Awards - 1990 presented 


CSIR instituted in 1990. two sets of 
technology awards to recognize 
and encourage technology develop¬ 
ment and multidisciplinary team 
efforts of CSIR scientlsts/ln- 
stilules. These awards, given an¬ 
nually. are: CSIR Shield for 
Technology and CSIR Technology 
Prizes. 

The awards for 1990 were 
presented by Prof. M.M. Shamia. 
FRS. Bhatnagar Fellow, on 29 April 
1991. at a function held in New 
Delhi, to the following instltu- 
tlons/sclenllsts: 


CSIR SfflELD FOR TECH¬ 
NOLOGY 

1. Shield for Engineering Technol¬ 
ogy was awarded to the National 
Aeronautical Laboratory (NAL). 
Bangalore, for its outstanding con¬ 
tributions to aerospace engineer¬ 
ing especially to the national 
aerospace projects involving 
development of combat aircraft, 
missiles, satellites and launch 
vehicles. The laboratory has 
through Inhouse effort established 
contemporary R&D facilities for 
fatigue and fracture testing, for 
acoustic tests on satellites, and for 
fabrication and testing of com¬ 
posites. as also trlsonlc and 
dynamic simulation wind tunnels, 
water tunnels, parallel computers, 
etc., and achieved high level of ex¬ 
pertise in mathematical modelling 
in fluid and solid mechanics, in the 
science and technology of com¬ 
posites. and in fatigue and fracture 
of aerospace materials and struc¬ 
tures. 

These developments and efforts 
of NAL have greatly contributed to 


achieving self-reliance in the 
aerospace field. 

2. Shield for Process Technology 
was awarded to the Indian Institute 
of Chemical Technology (IICT), 
Hyderabad, for Its sustained 
development of technology for 
agrochemicals which has enabled 
Indigenous production of several 
pesticides hitherto Imported. Be¬ 
sides creating an impressive in¬ 
dustrial impact, the technology has 
fetched CSIR handsome amounts 
as royalties and licence fees. 

The technology developed from 
basic stage, in most cases involved 
innovative process routes suited to 
Indian conditions, basic and 
detailed engineering design and as¬ 
sistance in commissioning, as also 
formulation know-how and pes¬ 
ticides registration data. 

CSIR TECHNOLOGY PRIZES 

1. Prize for Chemical Technology 
was Jointly awarded to the groups 
at Indian Institute of Petroleum, 
Dehra Dun, and National Chemical 
Laboratory, Pune. 

The group at Indian Institute of 
Petroleum, Dehra Dun, comprising 
Dr B.S. Rawat and S/Shrl S.K. 
Gupta. J.M. Nagpal. P.C. Gupta 
and Guru Prasad was awarded the 
prize for its development of a 
process for extraction of pure 
aromatics from naphtha streams 
using sulpholane as solvent - a 
totally indigenous solvent extrac¬ 
tion technology. The process being 
successfully used by the petroleum 
industry has not only helped the 
country in saving foreign exchange 
by averting import of pure 
aromatics but the import of tech¬ 
nology as well. 


The group at the National 
Chemical Laboratory. Pune. Com¬ 
prising Drs P. Ratnasamy. B.S. 
Rao, I. Balakrishnan. V.P. 
Shiralkar. and A.N. Kotasthane 
was awarded for its innovative 
development of encllltes - a series 
of zeolite catalysts. Encilltes have 
exceptional catalytic activity for 
several industrially Important 
processes such as production of 
pora-xylene, ethylbenzene, olefins, 
etc. The development of the 
catalysts and the associated 
process know-how has enabled the 
evolution of several novel, interna¬ 
tionally competitive technologies. 

2. Prize for Engineering Technology 
was awarded to the group at the 
National Aeronautical Laboratory, 
Bangalore, comprising Drs K.N. 
Raju. P. Sunder, P.K. Dash, K. 
Anandan and Shrl M.C. 
Venkatesh, for its contributions to 
advances tn faflgue and fracture 
mechanics as applied to the 
aerospace field. The group among 
other notable achievements carried 
out fatigue life evaluation of 
airframe of fighter aircraft using 
Indigenously developed servo- 
hydraulic multiactuator full scale 
fatigue testing facility, resulting in 
structural modifications for im¬ 
proved airworthiness, generation 
of crucial data and extended life. In 
addition, the group has developed 
novel techniques for fatigue crack 
growth testing, crack closure 
stress determination and crack 
growth prediction. 

3. Prize for Materials Technology 
was Jointly awarded to the groups 
at Central Electrochemical Re¬ 
search Institute, Karaikudl and 
National Physical Laboratory. New 
Delhi. 

The group at Central 
Electrochemical Research In¬ 
stitute, Karaikudl, comprising ini¬ 
tially Drs H.V.K. Udupa, R. 
Thangappan, and §/Shrl S. Krish- 
namurthy, P. Subblah. B.R. Yadav 
and presently Drs K. Asokan, K. 
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Subramanian and Shrl V. 
Arumugam was awarded the prize 
for its tlmefy development of tech¬ 
nology for titanium substrate in¬ 
soluble anodes (TSIA). This 
development helped India to break 
the world monopoly on technology 
of a multinational corporation. 
The wide-spread usage of TSIA in 
chlor-alkali and allied 
electrochemical industries has 
resulted in substantial energy 
saving for the country. 

The group at NPL, comprising 
Drs O.P. Bahl. L.M. Manocha, 
G.Bhatia, T.L. Dhami and R.K. Ag- 
garwal, was awarded for its 
development of technology for 
manufacture of high density carb¬ 
on-carbon composites Including 
development of multi-directional 
carbon fibre weaving process. This 
technology is of strategic Impor¬ 
tance due to the usage of carbon- 
carbon composites In Indian 
Missile Programme. The develop¬ 
ment makes available indigenously 
technology hitherto held only by a 
few major countries. 

No prize was given in the field 
of Biological Sciences & Technol¬ 
ogy for the year 1990. □ 

Indo-German Seminar 
on Electrochemistry 

Under the joint Scientific Exchange 
and Technical Cooperation be¬ 
tween Indian National Science 
Academy [INSA] and German Re¬ 
search Foundation {DFG), an Indo- 
German Seminar on 
Electrochemistry was organized by 
the Central Electrochemical Re¬ 
search Institute (CECRI) at Indira 
Gandhi Centre for Atomic Re¬ 
search, Kalpakkam and CECRI. 
Karaikudl. The Seminar was held 
in two sessions. The first session 
on ‘Surface structure and surface 
modification' lasting from 25 to 27 
February, was conducted at Kal¬ 
pakkam and the second session 
held during 1-3 March at CECRI. 


dealt with ‘Emerging concepts and 
technologies'. 

At Kalpakkam. 30 delegates 
from India and Germany par¬ 
ticipated and in all 10 presenta¬ 
tions from Germany and 11 from 
India on various aspects of 
electrochemical science and tech¬ 
nology were made. All the presen¬ 
tations were followed by Indepth 
discussions. 

In the second session, 20 major 
presentations were made on topics 
In the frontier areas of 
electrochemistry. Considerable 
discussions and visits to the 
various laboratories cemented the 
closer Interaction between the 
scientists of the two countries. 

The German scientists and a 
few of their Indian counterparts tn 
CECRI held a detailed discussion 
on the ways and means of 
strengthening the links estab¬ 
lished and focussing on specific 
goals for the future. 

The next meeting was recom¬ 
mended to be held in 1993 before 
or after the ISE-Meetlng in Berlin, 
perhaps In Duisburg. □ 

Flame-proof PAN 
Fibres 

Flame-proof acrylic fibre PANEX is 
an intermediate product between 
the polyaciylonilrlle (PAN); precur¬ 
sor and the final carbon fibres. 
Thermally stabilized 

polyacrylonitrile fibres (PANEX) 
can provide dramatically enhanced 
standards of performance in a wide 
range of lire and thermal protection 
applications, meeting many spe¬ 
cialized Industrial needs as a re¬ 
placement of asbestos. This is 
produced by heat stabilization of 
polyacrylonitrile (PAN) fibres. 
PANEX can withstand exposure to 
elevated temperature and direct 
flame contact without Igniting and 
melting, and combines these fea¬ 
tures with high physical strength, 
exceptional electrical resistance 


and effective chemical perfor¬ 
mance. etc. 

PANEX can be produced in 
tows chopped’ or 'yam forms’ from 
indigenously available acrylic 
fibres. It can be processed on the 
conventional knitting or weaving 
equipment to suit the requirement 
of many textile applications, which 
Include the protective clothing for 
civil, military and Industrial use, 
lire resistant upholstiy fabrics and 
gland packings. 

Characteristics of PANEX 

Resistance to heal degradation: 
PANEX based fabric or tow main¬ 
tains a bearrler against the flame 
of match stick (8C)0-900“C) for a 
few minutes. It does not bum in air, 
does not plasticize or drip and 
resists shrinkage when exposed to 
high temperature environments. 
When heated in free air at tempera- 
tures above 200-300°C pure 
PANEX slowly oxides. When sub¬ 
jected to intense heat, PANEX Is 
converted in to carbon fibre. In 
clothing applications, resistance of 
PANEX to flame continues long 
after other textile fibre materials 
have charred, embrltled and crack¬ 
ed. Thus It gives greater protection 
to the wearer. PANEX provides 
very low thermal conductivity. Ex¬ 
posure to flame or extreme radiant 
heat produces minimal release of 
gases or toxic vapors and there Is 
no 'after glow' following removal 
from the flame or heal source. 

Application Segments 

PANEX in protective clothings; 
PANEX Is today’s most advanced 
fire- resistant textile fibre. Us 
ability to provide sustained flame 
protection at elevated tempera¬ 
tures gives a factor of safely that 
was previously unobtainable using 
conventional textile fabric con¬ 
structions. The best available com¬ 
petitive materials give protection 
for seconds only, whereas the flre- 
reslslance of PANEX can be 
counted In minutes. The extra mar¬ 
gin of safely can give vital extended 
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escape time. The wear comfort of 
PANEX makes It suitable for the 
widest range of Industrial protec¬ 
tive clothing as well as protective 
clothing for fire service, police and 
armed forces personnel. It gives op¬ 
timum serviceability In applica¬ 
tions such as In motor sports, 
welding and the potentially hazard¬ 
ous environments found In Iron 
and steel manufacturing and 
petrochemical processing. 

PANEX in gland packings 

PANEIX Is recognized as being 
the most technically advanced and 
cost-effective successor to asbestos 
as gland packing material. Its 
resistance and lubricity Is un¬ 
matched by competitive fibres. 

PANEX in cable Insulation: 
The unique properties of PANEX 
make It an Ideal material for textile 
bradlng for electrical cable In a 
broad range of applications. 

PANEX as friction linings: 
Chopped PANEX has wide ap¬ 
plicability as a reinforcement for 
phenolic-based friction linings in 
both automotive and industrial 
usage. 

PANEX In carbon-carbon ap¬ 
plications: It can be speciOed as a 
precursor for the manufacture oc 
C-C composites for aircraft brakes 
and a variety of non-aerospace 
components. 

PANEX In activated carbon ap¬ 
plications: Tow. yams and cloths 
of PANEX are all used as precur¬ 
sors for high performance activated 
carbons, now used on an increas¬ 
ing scale in the medical, industrial 
and the military fields. 

The National Physical 
Laboratory (NPL). New Delhi, has 
developed on a contiguous scale, 
an indigenous process for the 
manufacture of flame proof acrylic 
fibres. The process whteh requires 
precisely controlled heating of 
acrylic fibres, makes use of the In¬ 
digenously available raw materials. 


Characteristics of‘PANEX’ 
developed at NPL 


Dcrjler 

Density 

Tenacity 

Elongation at break 
Electrical resistance 
of the order of 
Number of 
filaments 
Diameter 
Carbon contents 


: 1.5 

: 1.5g/cc 
: 16g/d 
: 15% 

: 10*®ohm/cm 

: 10‘‘-3.t>xl0^/tow 
: Il-15^m 
: 60% 


It Is non twisted and can 
withstand flame temperature of 
matchstlck (~800°C) for few 
minutes. 

The NPL process know-how for 
PANEX has been already trans¬ 
ferred to M/s Jagjlwan Enchem 
Udyog Ltd. Shreejl House. El- 
llsbiidge. Ahmedabad. □ 


ONGC design consult¬ 
ancy assignment to 
CSIR Engineering 
Services Division 

The Oil & Natural Gas Commission 
has commissioned the Engineering 
Services Division of CSIR for 


providing design consultancy in 
respect of ONGC’s proposed In¬ 
stitute of Biotechnology and 
Geotectonic Studies (INBIGS) near 
Jorhat (Assam). The Memorandum 
of Understanding for this design 
consultancy was signed recently at 
Nazira (Assam) by Shri Mool 
Chand, Regional Director. ONGC 
and Dr M.P. Dhir. Director (En¬ 
gineering Coordination). CSIR. 

The building for INBIGS is ex¬ 
pected to cost Rs 100 million. To 
advise on the functional planning 
of this specialized laboratory, an 
Expert Group has been set up In 
CSIR. □ 

BHEL (Bhopal). RRL 
(Bhopal) and PWL take 
up project on develop¬ 
ment of fibre-glass rein¬ 
forced plastic material 
for gear cases 

The Bharat Heavy Electricals Ltd’s 
Bhopal Unit, in association with 
the Regional Research Laboratory, 
Bhopal and the Permall Wallace 
Ltd. has worked out a project to 
develop fibre-glass reinforced plas- 



Or M.P, Dtiir. DirBctor, Engineering Coordinalion CSIR (left) and Shn Mod Chand. Regional Oirec- 

tor, ONGC, exchangi^ MoU 
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A MoU being signed by Prof. T.C. Rao, Shri S.K. Handa and Shri C.C Sakarda, for development 
of fibreglass reinforced plastic matenal for gear cases 


tic material for the gear cases of 
traction motors. The new com¬ 
posite material will make the gear 
cases exceptionally light, chemical¬ 
ly resistant and more durable. 

A memorandum of under¬ 
standing has been signed in this 
regard recently by Shri S.K. Handa. 
General Manager (Incharge). 
BHEL; Prof. T.C. Rao. Director, 
RRL and Shri C.C. Sakarda, 
General Manager. Peramali Wal¬ 
lace Ltd. Shri Intezar Hussain. 
GM(Personnel). BHEL and Shri 
Ashok Gupta. DGM(New Products). 
were also present on the occasion. 


technology is less arduous, 
economical and simple for mass 
scale production of these artefacts. 
Held In association with the M.P. 
Antyavasayee Vikas Nlgam Ltd and 
the District Administration of 
Ralgarh, the demonstration 
programme was conducted by Shri 
B.K. Saxena and Dr A.K. Gupta of 
RRL- Bhopal. 

□ 


CSMCRI-HSL agreement 
for installation of in> 
digenous potash plant 
at Kharaghoda 

An agreement was signed between 
the Director. Central Salt & Marine 
Chemicals Research Institute. 
(CSMCRI) Bhavnagar. and the 
Chairman- cum-Managing Direc¬ 
tor. Hindustan Salts Limited (HSL). 
Jaipur, for Installation of a 
demonstration plant for the 
production of chemical grade 
potassium chloride at Kharaghoda 
(Gujarat) at a cost of Rs 19.8 mil¬ 
lion. The Department of Ocean 
Development. Government of 
India, will be financing this ven¬ 
ture. 

At present our entire need of 
potassium chloride Is met by im¬ 
port. The objective of this venture 
Is to prove the techno-economic 
viability of the technology 
developed by CSMCRI. for the 
production of this extremely Impor¬ 
tant chemical. In this process, the 
waste effluent of bittern produced 
after the production of salt from the 
salt works of Kharaghoda would be 
utilized. 


Demonstration of RRL- 
Bhopals Bell Metal tech¬ 
nology to Village 
Artisans 

The Regional Research Laboratory 
(RRL). Bhopal, conducted an on 
site programme for trlbals and ar¬ 
tisans of the Ektal village in 
Ralgarh (M.P.). during 12-27 
December 1990. denionstrating its 
technology for the production of 
bell metal artefacts. The RRL’S Oemonslratioriolbellmetal technology to village artisans of EktalviHagemRaigarti 
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The Director, CSMCRI (left) and the Chairman-cum-Managing Director, HSL, after signing the 
agreement for the installation of indigenous potash plant at Kharaghoda 


The process Involves produc¬ 
tion of crude carnallle KClMg- 
CI 2 . 6 H 2 O (mixed salt) by solar 
evaporation of bittern (an effluent 
of salt Industry). Mixed salt Is col¬ 
lected from solar pans and decom¬ 
posed with water to produce a solid 
mixture of potassium chloride and 
sodium chloride. A specially 
prepared solution extracts potas¬ 
sium chloride from this solid mix¬ 
ture at high temperature. TTie hot 
extract on cooling deposits potas¬ 
sium chloride which Is separated 
by filtration and the liquid Is 
recycled. □ 

Synthetic Studies on 
Agrochemicals and Chemi- 
cai Transformation of 
Terpenes 

Shri S.M. Toke of the National 
Chemical Laboratory (NCL). Pune, 
achieved the synthesis of y -lactone 
of IR- (cls)-2. 2- dimethyl- 3- 
( 2 . 2 . 2 -trlbromo -1 -hydroxyethyl) 
cyclopropane carboxylic acid from 
(■►)-3-carene by a novel sequence of 
transformations. 2.2-Dlmethyl-3- 
( 2 -methylprop-l-enyl) cls- 1 - 
(hydroxymethyl) cyclopropane, 
obtainable from {+)-3-carene by a 


reported procedure, was converted 
to the corresponding aldehyde by 
pyrldlnlum chlorochromate (PCC). 
The latter was reacted with 
tribromomethyl carbanlon to give 
the trlbromoalcohol. which on 
ozonolysls followed by oxidative 
work-up with Jones chromic acid 
reagent, afforded In the neutral 
part, the trlbromolactone, and In 
the acid part the trlbromohydroxy 
acid. These are Important inter¬ 
mediates In the synthesis of IR- 
(cls)- 2.2-dimethyl-3- (2,2- 
dlbromovlnyl) cyclopropane car¬ 
boxylic acid from which the highly 
potent pyrethrold deltamethrln is 
synthesized. 

2,2-Dlhalocyclopropane car¬ 
boxylic acids with alkyl sub¬ 
stituents at I and 3 positions were 
synthesized by two different ap¬ 
proaches and their conversion to 
the insectlcldally active 3- 
phenoxybenzyl and (RS)cyano-3- 
phenoxybenzyl esters was carried 
out. 

Dtchlorocyclopropanatlon of 
Isoprene monomer with 
dlchlorocarbene, generated tn situ 
from chloroform and 50% aqueous 
sodium hydroxide under phase 


transfer conditions using TEBA as 
catalyst, gave 1 -methyl- 1 -vlnyl- 

2 . 2 - dlchlorocyclopropane which 
was subsequently oxidized with-* 
potassium permanganate under 
neutral condition to give 1 -methyl- 

2 . 2 - dlchlorocyclopropane- 1 -car¬ 
boxylic acid, characterized through 
Its methyl ester. This was also 
prepared from methyl- 2 -methyl 
acrylate by direct dlchloro- 
cyclopropanation using the 
method mentioned ^bove. By 
employing similar sequence of the 
reactions the corresponding 
dibromo acid was also synthesized. 
Both the dlhalo acids were con¬ 
verted to their corresponding 3- 
phenoxybenzyl and a -(RS)-cyano- 
3-phenoxybenzyl esters, exhibiting 
good insecticidal activity against 
yellow fever mosquito, A. aegypti, 
culex larva, and Musca domeslica. 
Similarly, the other structurally re¬ 
lated esters were synthesized start¬ 
ing from plperylene (1.3- 
pentadlene). 

Analogues of 2,2,3,3 
tetramethyl cyclopropane car¬ 
boxylic acid were prepared from 
naturally occurring monoterpene 
(-i-lpulegone by Michael addition 
reaction using ethyKdimethylsul- 
phuranylldene) acetate (EDSA). 
The keto ester thus obtained was 
converted Into corresponding 3- 
phenoxybenzyl and (RS)cyano 3- 
phenoxybenzyl esters. By 
employing the reaction with EDSA 
on conjugated carbonyl com¬ 
pounds. cyclopropane keto esters 
were also prepared starling from 
(■^)-ca^vone and isobutyrllidlne 
methyl heplanone, fbr evaluation 
of their Insecticidal activity. 

2.3-Secopyrethrolds possess¬ 
ing a phenyl substituent to the car- 
boxylate (^unction was obtained 
from methyl/phenyl acetate by 
monoalkylating it with different 
ally! halides and subsequently con¬ 
verting the resulting monoalky- 
laled esters to the corresponding 
3-phenoxybenzyl esters. 
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The synthesis of 3- 
phenoxybenzyl 2,2-dihalo- 
cyclopropyl ethers derived from 
naturally occurring monoterpenes 
%has been described. The ethers 
were prepared with a view to 
evaluating these for insecticidal ac¬ 
tivity. 

Shrl Toke carried out the above 
studies under the guidance of Dr 
G,H. Kulkaml, and was awarded 
Ph.D. degree by the University of 
Pune for his thesis based on these 
studies. □ 

r PRO Gl ^SS REPOR T^l 

CIMAP Annual Report: 
^989-90 

The salient achievements ac¬ 
complished by the Central Institute 
of Medicinal and Aromatic Plants 
(CIMAP), Lucknow, during 1989- 
90, according to its annual report 
for the period, are as follows: 

A few superior somaclonal lines 
of Japanese mint developed by the 
Plant Tissue Culture EMvislon ex¬ 
hibited better performance over the 
parent variety: CIMAP/Hyb-77. 
tested at Lucknow and Pantnagar. 

In a significant developent In 
protoplast fusion studies, somatic 
hybrids were developed at Inter- 
generic level between Atropa bel¬ 
ladonna + Hyoscyamus muticus 
and Hyoscyamus muticus + 
Nicotiana tabacum. 

Secondary metabolites of 
Panax. viz. ginsenosides, were ex¬ 
tracted from callus cultures of 
American ginseng. 

Under genetic improvement 
programme of rose, a superior 
clone RSL-31 was evolved as one of 
the best genotypes, containing 
more geranlol and rhodlnol -i- 
geranyl acetate in the oil as com¬ 
pared to Bulgarian rose oil. 

Genetically superior and stable 
artiflcial autotetraplolds with over 
90% seed set were developed in 
Hyoscyamus niger, yielding 22.5% 


more tropane alkaloids as com¬ 
pared to parent diploids. 

The Plant Pathology Division 
for the first time cultured 
vesicular- arbuscular mycorrhiza 
(VAM) fungus on synthetic 
medium. This discovery Is a major 
breakthrough in mycorrhizal re¬ 
search and has widespread ap¬ 
plication in agriculture. 

Studies carried out in the 
Agronomy and Soil Science 
Division indicated that lentil could 
be Intercropped with palmarosa 
successfully giving an yield of 6 
q/ha. 

Application of 60 kg sul¬ 
phur/ha in opium poppy was 
found to enhance the seed and oil 
yield significantly. 

Dluron (1.5 kg/ha), slmazlnc 
and dluron (each 3.0 kg/ha) with 
organic mulch were found to con¬ 
trol weeds signflcantly in Rosa 
damascena. 

Physiological basis of drought 
tolerance in lemongrass was 
studied and it was found that oil 
content Increases significantly due 
to moisture stress condition. 

The plant growth regulator, 
GAa, Increased the plant height 
and artemisinin content as well as 
oil content in Artemisia annua. A 
novel compound 6-(3’-methyl- 
butylamlno)-2-hydroxy-7, 8- 
dlhydropurlne was also isolated 
from the plant. 

Adjoining areas of Shahdol and 
Mandla districts of Madhya 
Pradesh were surveyed for plants of 
medicinal and perfumery value 
and about 30 herbarium 
specimens of important medicinal 
and aromatic plants were collected, 
identified and processed. 

In the studies carried out in 
Medicinal Plant Chemistry 
Division, the saponin fraction of 
Asparagus adscendens has yielded 
two new steroidal glycosides. An 
alkaloid, echlnozolinone from 
Ek:htnops echinatus possessing an- 
tlinflammatoiy property was syn¬ 
thesized. 7>-ans-phylolwas isolated 


from the plant Phyllanthus niruit A 
new host-nonspecific phytotoxin, 
drechslerol-C was Isolated from the 
culture filtrate of Drechslera 
maydis causing severe leaf blight 
disease in Costus speciosus. 

The arteether was prepared In 
adequate quantity from ar¬ 
temisinin and was provided to 
Central Drug Research Institute, 
Lucknow, for further clinical trials. 
A new and water-soluble analogue 
of artemisinin, sodium p-{12a - 
dlhydroartemislnlnoxy) methyl 
benzoate showing antimalarial 
property was synthesized and an 
Indian patent was filed for this. 

Biosynthesis of artemislnlc 
acid In Artemisia annua using 
radioactive mevalonate was 
worked outs. Similarly, the biosyn¬ 
thesis of sesquiterpenes of vetlver 
was also studied. 

Under the programme an 
screening of natural products as 
pesticides, the extract.>of 13 plants 
were tested, the extract of Achania 
sp. exhibited good feeding deter- 
rency. 

An elficlent and low-cost distil¬ 
lation unit for production of quality 
rose oil was designed, fabricated 
and Installed by the Chemical En¬ 
gineering Division at Bonera Farm 
of CIMAP in Kashmir and prelimi¬ 
nary trials were conducted in June. 
1989. This unit is directly-fired 
type and any agrowaste may be 
used as fuel. A patent has since 
been filed to secure the invention. 

The conditions for high 
vacuum fractionation of cltronella 
oil were standardized to produce 
valuable aroma chemicals such as 
cltronellal, d-cltronellol, geranlol. 
mixture ofgeranyl acetate, geranyl 
formate and cltronellyl acetate and 
limonene. 

Ninety-four research papers 
were published by the scientists of 
CIMAP in various reputed national 
and international journals. 

Under the technology transfer 
programme, activities were geared 
up to make them more user 
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responsive in the light of new CSIR 
guidelines so that suiTicient cash¬ 
flow could be generated through 
such services The Institute 
provided technical knowhow/con¬ 
sultancy to nine parties and earned 
an amount of about Rs 0.1532 mil¬ 
lion as fee. This includes survey in 
Maharashtra State for cultivation 
of peppermint and spearmint on 
behalf of M/s. D.D. Shah & Co.. 
Bombay, know-how for production 
of menthol to three parties, supply 
of seeds of Improved variety of pal- 
marosa (Tttshm) to Government of 
Bhutan and technology for ergot 
cultivation to M/s. Blo-med. 
Baroda. 

Being the Idwcost and simple to 
fabricate and operate the CIMAP 
field distillation unit has attained 
popularity among essential oil 
producers In the country. Eight 
parties obtained design of this unit 
on payment during the year. In 
addition, the Institute provided free 
technical advice and assistance to 
more than 1500 farmers for cul¬ 
tivation of medicinal and aromatic 
plants, distillation of aromatic 
plants, quality evaluation and 
marketing of their produce. 

As a result of transfer of tech¬ 
nologies to the private and public 
sectors, fhe country produced es¬ 
sential oils and ergot worth over 
460 million of rupees and saved an 
equal amount as foreign exchange. 

Training was provided to nine 
fellows from Vietnam. Myanmar 
(Burma) and Sri Lanka In the field 
of medicinal and aromatic plants. 
The trainees were sponsored by 
UNIDO/WHO. 

The institute participated In 
various exhibitions such as Nehru 
& Science Exhibition. 
Khairatabad. Andhra Pradesh; All 
India S&T Demonstration Cam¬ 
paign. Ottapalam. Kerala; India In¬ 
ternational Trade Fair. New Delhi 
and Nehru Klsan Mela. Allahabad. 
These exhibitions made people 
aware of the role of medicinal and 
aromatic plants In poverty alleva- 


tlon and Improvement of quality of 
their life. □ 

CFB Annual Report: 

1989-90 

The major thrust area programmes 
of the CSIR Centre for Biochemi¬ 
cals (CFB). Delhi, are In the field of 
drugs, diagnostics and reagents. 
Presented below is a brief account 
of the R&D work carried out by the 
Centre, under the different areas, 
during 1989-90. 

Pollen calendars were prepared 
for 12 states, which would be use¬ 
ful as diagnostic aids for allergy 
specialists; 150 cultures of ther- 
mophUlic actinomycetes were col¬ 
lected which are known to be 
Involved In farmer’s lung disease. 
Work was c?6ntlnued on Im- 
munodlagnostic kits and mapping 
on the genome of nuclear 
polyhedrosls virus. Preliminary 
work was taken up to study the 
feasibility of byconversion of 
municipal market wastes into 
methane. 

A large number of orders for 
chemicals and reagents required 
for DNA synthesis and costum 
made oligonucleotides were 
received and these were fulfilled as 
per the requiremenf. Pol)rmer sup¬ 
ports were prepared for DNA syn¬ 
thesis. Tetrazole and 
phosphoramldites were syn¬ 
thesized. Methodology for CED 
amldltes was standardized and 
batches of T&C CED-amldltes were 
prepared; work was being carried 
out to prepare A&G CED-amldltes. 
A number of custom-made 
oligonucleotides were prepared 
and supplied to the scientists 
working In different fields In the 
country. 

The technique for isolation of 
glycollpids especially gangllosides 
was standardized, using a newly 
developed reverse phase 
chromatography matrix which has 
been patented under the name of 
LIPSEP gel. The procedure, pub¬ 
lished in the Journal of Chromatog¬ 


raphy, gives a quick purification of 
gangllosides. 

Routine production of other 
phopsphollpids was continued. 

Blood group A specific lectin' 
was purified to homogeneity. Some 
of the physical properties were 
worked out. Biological functions of 
this purified lectin In the host were 
being Investigated. 

Several batches of various 
blochemlcals. proteins, enzymes, 
carbohydrates, etc. were prepared, 
and offered for sale. These 
blochemlcals include bovine serum 
albumin (BSA). ammonium sul¬ 
phate (enzyme grade). F.C. reagent, 
lysozyme, hyaluronidase. glycyl- 
glyclne HCl, nutritional cellulose, 
p-nltrophenol, cholesterol (crystal¬ 
line). phytohemagglutinin M. rice 
starch, haemoglobin (urea dena¬ 
tured) catalase, carboxymethyl cel¬ 
lulose. peroxidase etc. The sale 
value of these chemicals amounts 
to Rs 2.5 lakh. 

An International symposium 
on ’Separation technique In 
biology’ was held during 29 Novem¬ 
ber-7 December 1989 with the help 
and cooperation of various scien¬ 
tists and Dr M.A. Vijayalakshml of 
the University of Complegne. 
Several world renowned figures In¬ 
cluding Prof. J. Porath of Uppsala 
University. Sweden and Prof. P.G. 
Rlghetti of University of Milano. 
Italy, participated in the sym¬ 
posium. Alongwith this, a 
workshop to train young scientists 
In several techniques of separation 
was also organized. 

Another major event was the 
hosting of the second International 
Symposium on Biochemical Roles 
of Eukaryotic Cell Surface Macro¬ 
molecules. Prof. B.K. Bachhawat 
from the University of Delhi. South 
Campus, helped in organizing the 
symposium. The symposium was 
attended by 45 scientists from 
India and 66 scientists from 
abroad. Also two Tvorkshops were 
held to train physicians in allergy 
and immunotherapy. J 
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lED - PTC Demonstra¬ 
tion - cum - Training 
Programme on Food 
and Agro - based 
Technologies at 
Madhopur 

The Institute of Entrepreneurship 
Development (lED) and the 
Polytechnology Transfer Centre 
(PTC). Patna, Jointly organized a 
Demonstratlon-cum-TralnIng 
Progrmame on Food fit Agro-based 
Technologies at Madhopur Agricul¬ 
tural Regional Centre, West Cham- 
paran (Bihar), from 22 to 27 April, 
1991, wherein 28 local 
entrepreneurs participated. Three 
scientists from the Central Food 
Technological Research Institutes, 
Regional Centre at Lucknow 
demonstrated technologies for 
preparation of bakery products, 
papads, adaurl, leaf plates and 
cups, pickles and preservatives 
and processing of tunherlc and 
spices. 

Speaking on the Various agro- 
based technologies, Shrl Naseer 
Ahmad, Project Officer, stressed 
the need for such mdustrles. espe¬ 
cially in the West Champaran dis¬ 
trict which has enormous scope for 
such units. He also assured to pro¬ 
vide guidance to all those 
entrepreneur trainees who were 
willing to enter Into the venture. 

The Chairman and General 
Manager of Champaran Chhetriya 
Gramln Bank appreciated the 
programme and assured to provide 
financial help to the entrepreneurs 
trained under the programme. 

Appreciating the programme, 
the Chief Scientist of Rajendra 
Agricultural University, stated that 
this was an unique opportunity for 
the young entrepreneurs In the dis¬ 
trict and hoped that PTC’s efforts 
would bring a fruitful result tn the 
industrial development of the 
predominant^ agricultural belt of 
West Champaran. □ 


TRAINING COURSES ] 

Integrated Training Programme 
on Innovative Materials and 
Techniques for Housing 

An integrated training programme 
on Innovative Materials fii Techni¬ 
ques for Housing was organized in 
collaboration with COSTFORD, 
Thrissur: DST, HUDCO; National 
Environmental Engineering Re¬ 
search Institute. Nagpur; Central 
Road Research Institute, New 
Delhi; and Structural Engineering 
Research Centre. Ghaziabad, from 
11 to 15 March 1991, at Ayyan- 
thole, Thrissur (Kerala) to Impart 
training to trainers. The use of lo¬ 
cally available materials for hous¬ 
ing, purification and safe storage of 
water, storage of food grains, rural 
roads and rural sanitation were the 
main topics covered In the training 
programme by way of technical 
dellberatlons/dlscusslons, 
audlo/vlsual presentations, and 
live demonstrations on site. The 
techniques pertaining to Improve 
rural houses and environment, 
labour Intensive technologies 
(precast walling and roofing com¬ 


ponents) were demonstrated 
through prototype constructions. 

• Two hundred forty participants 
comprising engineers, architects, 
builders, entrepreneurs, senior of¬ 
ficers, social workers, etc. from 
about 50 organizations covering 
the states/UTs of Kerala.Tamll 
Nadu, Andhra Pradesh. Madhya 
Pradesh. Maharashtra. Karnataka, 
Pondicherry, Orissa. West Bengal, 
Manipur and New Delhi attended 
the programme. 

An exhibition was also ar¬ 
ranged In which a large number of 
charts pertaining to the theme of 
the training programme were dis¬ 
played. U 

Children Meet 
Scientist’s Programmes 
at CIMAP, CRRI and 
CECRI 

‘Children Meet Scientists' 
programmes under the sponsor¬ 
ship of the National Council of 
Education Research and Training 
(NCERT), New Delhi, were or¬ 
ganized at the Central Institute of 
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Medicinal and Aromatic Plants 
(CIMAP), Lucknow: Central Road 
Research Institute (CRRI), New 
Delhi and the Ceritral 
Electrochemical Research Institute 
(CECRI), Karalkudi, on 6 March, 19 
February and 4 March respective¬ 
ly. The objectives of the program¬ 
mes were to bring the students tn 
direct contact with scientists to 
gain first hand knowledge of the 
current researches being carried 
out in the institutes, to inculcate 
an innate ambition in the students 
to pursue higher studies In scien¬ 
ces and to provide an occasion to 
students to exchange their ideas on 
different science concepts. 

At CIMAP, the children were 
apprised ol* the research and 
development activities of the in¬ 
stitute through a video film and a 
visit to museum, experimental 
farm and pilot plants and 
laboratories. Dr. R.S. Thakur, 
Director described as to how plant 
herbarium is established. 

The function of CRRI was 
presided over by Prof. D.V. Singh, 
Director. Dr S.M. Sarin spoke on 
road safety and discussed the 
various reasons responsible for the 
high rate of road accidents. He put 
forth a number of corrective 
measures for Implementation to 
bring down the rate of road acci¬ 
dents. Dr P.S.K.M. Rao in his talk 
explained the mechanism involved 
in the use of radio Isotopes for 
pavement evaluation. 

Dr N.P. Singh. Consultant in 
Anaesthesiology & Resuscitation 
spoke on 'Save a Life - Cardlo Pul¬ 
monary Brain Resuscitation and 
supplemented his lecture with 
demonstration by teaching and 
training aids. 

At CECRI. Karalkudi, Prof. 
Fritz Beck of Duisburg University, 
Germany inaugurated the 
programme and Prof. S.K. Ran- 
garajan. Director, presided. The 
following lectures were delivered: 
‘Electromagnetic spectrum' by Dr 
R. Srlnlvasan. ‘Three faces of 


Electrochemistry' by Dr M. Noel 
both from CECRI: Power genera¬ 
tion by Shrl K. Bhaskaran. Electri¬ 
cal Engineering Department. A.C 
College of Engineering & Technol¬ 
ogy. I^raikudi and ‘Visions' by Dr 

R. Sabesan, Head. Physics Depart¬ 

ment. Alagappa University, 
Karalkudi. The students were also 
exposed to the advanced sophisti¬ 
cated analytical Instruments avail¬ 
able at CECRI. □ 

i PATENTS FILED i 

1169/DEL/90: A process for the 
inactivation of oil palm fruit 
lipolytic enzyme by microwave 
treatment. P.P. Thomas. N. 
Gopalakrlshnan, A.D. Damodaran 
— Regional Research Laboratory. 
Trivandrum. 

1170/DEL/90: A novel dry process 
for palm oil extraction. N. Gopalak- 
rlshnan, P.P. Thomas and A.D. 
Damodaran — Regional Research 
Laboratory. Trivandrum. 

1204/DEL/90: A process for the 
production of Fe-Mn-Al alloys for 
soft magnetic applications, V. Rao. 

S. Pramanlk, C. Tewarl and O.N. 

Mohanty — National Metallurgical 
Laboratoiy. Jamshedpur. □ 

Public Relations, Exhibition 
& Information Unit of CSIR 
renamed as Unit for Science 
Dissemination 

The Public Relations, Exhibi¬ 
tion & Information Unit at the CSIR 
Headquarters. Rafl Marg. New 
Delhi, has been renamed as the 
Unit for Science Dissemination. 
The Unit Is presently headed by 
Shrl T.D. Nagpal. □ 

[ ANNOUNCEMENT 

Refresher Courses at CRRI 
during 1991 

The Central Road Research In¬ 
stitute (CRRI). New Delhi, will be 
organizing the following courses 
during July-December. 1991:- 


(1) Training Course on Use & 

Maintenance of Automatic Road 
Unevenness Recorder/ 

ProfUograph/ Bump Integrator & 
Introduction to Other Related 
Devices (3-9 July), 

(2) Training Programme in 
Elastomeric Bearings for Bridge 
Design Engineers (5-9 Aug). 

(3) Refresher Course in Traffic 
& Transportation Engineering (20 
Aug. - 1 Oct.), 

(4) Sr. Refresher Course for 
Highway Engineers (9 Oct.-1 Nov.), 

(5) Training Programme in Pro¬ 
cedures of Material Testing & 
Quality Control Techniques of 
Highway Construction (13 Nov.-5 
Dec.) and (6), Training Course on 
Use and Maintenance of Automatic 
Road Unevenness Recorder/ 
ProfUograph/ Bump Integrator and 
Introduction to other Related 
Devices (18-24 Dec.). 

For detaUed information, con¬ 
tact the Head. Information. Liaison 
and Training Division, CRRI, New 
Delhi 110 020. □ 

Training Course on Plant Tis¬ 
sue/ Cell Cultures for the 
Production of Phytochemi¬ 
cals and for Plant 
improvement 

The Department of Biotechnology - 
sponsored short-term training 
course on Plant tissue/cell cul¬ 
tures for the production of 
phytochemicals and for plant im¬ 
provement will be held at the 
Central Food Technological Re¬ 
search Institute. Mysore, during 8- 
26 July. 1991. 

The training course is for per¬ 
sonnel from universities. R&D in¬ 
stitutions and industries 
Interested in learning advanced 
knowledge and techniques of plant 
tissue and cell cultures with an 
emphasis on the production of 
phytochemicals. 

Further details can be had 
from: The Course Director. Dr L.V. 
Venkataramarv Area Coordinator. 
CFTRl. Mysore 570 013. -I 
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Brain Storming Session on Electrometallurgy 


Considering the silent revolution 
that is taking place In materials 
technology and a committed drive 
for energy saving in electrometal¬ 
lurgical processes one finds con¬ 
tinual shift in priorities, options 
and strategies. This is reflected in 
the development of newer cells and 
emphasis on recovery of metals 
from secondary and non- conven¬ 
tional sources. To take stock of 
such changes In scenario, to review 
the present status, and to have a 
free exchange of ideas, a brain 
storming session on ‘Electrometal¬ 
lurgy and Electrothermlcs’ was or¬ 
ganized at the Central 
Electrochemical Research In¬ 
stitute, (CECRl), Karalkudl, on 27- 
28 January 1991 . 

The inaugural session was 
presided over by Prof. S.K. Ran- 
garajan. Director, CECRl and in¬ 
augurated by Dr Ram K. Iyengar. 
Additional Director General. CSIR. 

Prof. Rangarajan in his 
presidential address emphasized 
the need for material development, 
and process development towards 
energy saving in metallurgical 
processes. He pointed out that 
production of energy as well as Its 
effective utilization has to be 
planned at all levels. He under¬ 
scored the need to draft a com¬ 
prehensive technology plan with 
the Interaction of the scientists. 

Dr Iyengar in his inaugural ad¬ 
dress said that fraternal interac¬ 
tion between various research 
Institutions was very much needed 
for transformation of attitude. 
Turning to energy crisis, Dr Iyengar 
said that the government and ap¬ 
propriate research institutions 
should come forward to develop 
electric vehicles. He stressed thal 
In the area of metallurgy, research 
should be based on our resources, 
needs and strength. Staling that 
aluminium would gain a pivotal 
role in the coming years, especially 


with the present energy crisis, he 
said that the technology for 
aluminium production should 
emerge from Institutes like CECRl. 
It should not be Imported from 
countries like France, which are 
not having any aluminium ore 
deposit. He also stated that Hin¬ 
dustan Copper Ltd has given Rs 9.3 
million for extraction of nickel, 
wherein CECRl and other sister 
laboratories will be collaborating. 

Dr R. Krishnan, Director, Tur¬ 
bine Research Institute, Bangalore 
and Chairman of the Research Ad¬ 
visory Committee of CECRl said 
that alloys of required standard 
were not available Indigenously. 
These were scarce even in 
developed countries. He suggested 
that our country should develop 
such alloys. 

The Inaugural function was fol¬ 
lowed by a technical session in 
which the following experts par¬ 
ticipated and helped In formulating 
R&D proposals In the metallurgical 
area; Dr Ram K. Iyengar (CSIR); Dr 
R. Krishnan (Chairman - RC): Dr 
U.K. Chatteijee (Member - RC); 


Shri R.B. Subramanyam (DMRL); 
Shrl P. Parvathisem (HZL); Shrl N. 
Manoharan (MALCO): Prof. 
S.Venkatachalam (IIT); Shrl N. 
Saratchandran (NFC) and Dr P.N. 
Mohandas (RRL). 

The following recommenda¬ 
tions were made for future R&D; 

A. Electropyromeiallurgy 

1. Development of technology 
for aluminium production; (1) 
Development of Inert anodes and 
their testing: (U) Titanium boride 
as a material for cathode lining of 
A1 pots. Funding to be done by the 
aluminium industries. 

2. Development of bipolar cell 
for magnesium production at 
CECRl, and setting up of a pilot 
plant at DMRL, Hyderabad. 

3. Reclamation of zirconium 
and titanium from metallic scraps 
by fused salt electrolysis. 

4. Setting up of a commercial 
unit for calcium metal and 
purification of calcium metal (This 
work to be carried out in consult¬ 
ation with BARC). 
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5. Consolidation of R&D ac¬ 
tivities on rare-earths production 
[DMRL, BARC, CECRI & 
RRL(Trivandrum) to be associated 
and funding to be done by DRDO. 
DAE). 

B. Electrohydrometallurgy 

1. Gallium extraction; (i) 
Cementation to be carried out on 
lab scale level to come out with a 
process design for a 50 kg unit; (ii) 
CSIR and aluminium Industries to 
establish a 50 kg unit; and (ill) 
Purification and characteriy.ation 
of gallium to seven nines purity. 

2. Development of suitable 
catalytic anodes for 
elcctrohydrometallurglcal opera¬ 
tions in general and of catalytic 
anodes for nickel sulphate and 


In order to protect the integrity of 
our marine environment and the 
precious resources which it sup¬ 
ports. it Is Imperative to under¬ 
stand the structure of the marine 
ecological system and Its response 
to changes in the biochemical 
regimes. The Department of Ocean 
Development (DOD), New Delhi, 
has Identified a national 
programme on ’Marine Pollution 
Monitoring’ along Indian sea coast 
from the shoreline upto a distance 
of 20 kms into the sea. The work 
has been assigned to various or¬ 
ganisations in the country from a 
geographical viewpoint both along 
eastern and western sea coasts. 
The Central Electrochemical Re¬ 
search Institute (CECRI). 
Karalkudi. has been chosen as the 
nodal agetuy to conduct pollution 
monitoring work along eastern 
coast from Pulicat lake (Andhra 
Border) upto Cape Comarln. 
CECRI unit at Madras is to take up 
this work which covers the region 
from Andhra border upto Man- 


nickel chloride electrolysis in par¬ 
ticular, 

3. Recovery of lead in powder 
form from lead sulphate sludge, 
suitable for batteries with simul¬ 
taneous recovery of sliver. 

4. Development of technology 
for cobalt powder from coball sul¬ 
phate/metal. suitable for its use in 
tungsten carbide preparation. 

5. Recovery of nickel, tungsten 
values from scrap. 

6. Studies on continuous on¬ 
line analysis for monitoring zinc 
electrolyte. 

7. Electrolytic grade man¬ 

ganese dioxide from anode mud 
(zinc industry). J 


dapam. The duration of this project 
is three years. 

The objectives of the project are 
to: establish a knowledge base in 
the field of blogeochemlcal 
parameters in estuaries and in the 
continental shelf and open seas; 
operate an appropriately struc¬ 
tured Information system for ready 
dissemination of various data to 
users in government. Industry, re¬ 
search and social institutions and 
to provide advisory and technical 
services to these agencies for evolv¬ 
ing pollution containment 
parameters: conceptualize and im¬ 
plement R&D programmes that 
will continually update the 
knowledge and information bases 
and develop analytical frameworks 
for the quantification of transport 
rates and Inputs of various chemi¬ 
cal elements to different reservoirs 
and to the sea towards charac¬ 
terizing the ecosystem; assessing 
Its digestive capacity and In turn 
delineating policy options and 
facilitating decision processes; 


detect radical changes In the 
blogeochemlcal regimes of the 
oceanic system and to alert govern¬ 
ment, public and social institu¬ 
tions of their implications: and 
develop mathematical models both 
for predicting the dynamics of pol¬ 
lution and ecological regimes along 
our coasts. 

Marine pollution work is re¬ 
quired to understand the chronic 
effects of pollution and to forecast 
future risks. In view of the Inherent 
variability of ecological systems at 
different plaices, physiological 
criteria will be taken as essential 
component of ecological baseline 
study. Irrespective of how sophisti¬ 
cated chemical monitoring techni¬ 
ques become, they will not provide 
infomiatlon on the status of the 
biological components of the 
ecosystem. Hence a combination of 
chemical and biological monitoring 
of the marine environment will be 
taken into consideration for this 
pollution monitoring programme. 

Pollution potential coastal 
areas (transects) will be chosen on 
the basis of local ion of industries, 
urban establishments and ecologi¬ 
cal sensitivity. 

The nature ol work involves the 
collection of sea water samples, 
sediments and organisms from dif¬ 
ferent transects at different distan¬ 
ces and analyze the same both by 
chemical and biological means. 
From these data, the extent of pol¬ 
lution in marine atmosphere will be 
correlated to the nature of the tran¬ 
sects chosen. 

Finally, mathematical models 
of marine systems will be con¬ 
sidered. because this is an emerg¬ 
ing area of research and gives a 
better understanding of the chemi¬ 
cal. biological and other process 
dynamics in the marine ecosystem. 
These models also assist in the ad¬ 
ministration of water resources 
and fight against pollution □ 


DOD sponsors Project at CECRI on Marine Pol¬ 
lution Monitoring and Modelling 
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Development of 
Glassy Carbon at NPL 

Glassy carbon is a newer form of 
carbon which combines some of 
the characteristics of glass such as 
lusture, hardness, mode of frac¬ 
ture, Imperviousness. etc. with the 
other characteristics of industrial 
carbon. It possesses low density, 
high strength and hardness, hi^ 
resistance to corrosion and 
erosion, and low porosity and per¬ 
meability. Because of this, it finds 
numerous applications in the 
analytical, bio-medical, electrical, 
mechanical, metallurgical and 
electronic fields. This type of carb¬ 
on Is being manufactured by only 
a few firms In the world with none 
in India. 

Glassy carbon has been 
developed in India at the National 
Physical Laboratory (NPL), New 
Delhi, by the controlled carbonbsa- 
tlon upto 1(XX)“C or higher, of a 
suitable self-synthesized phenol 
formaldehyde resin precursor. The 
team of innovators of this process 
comprises Dr Gopal Bhatia, Dr 
R.K. Aggarwal and Dr O.P. Bahl of 
NPL. 

The characteristics of the NPL- 
made glassy carbon compare well 
with those of the best imported 
ones available commercially. Some 
of the important characteristics of 
the NPL glassy carbon : (HTT 
1000° C) are: 

Bulk density, gcm'^ 1.50 - 1.52 

Open porosity, % 1.04-1.13 

Transverse breaking 
strength. MPa 138-142 

Young's modulus, 

GPA 29.0 

Shore hardness 95 - 97 

Electrical resistivity, 

m ohm cm 7.9 - 8.1 

The glassy carbon articles of 
different shapes and sizes such as 


plates, rods, crucibles, tubes, 
boats etc. have been prepared at 
NPL for various applications. Glas¬ 
sy carbon crucibles and resistor 
plates have been found to work 
successfully for silicon processing 
and thin film deposition work 
respectively. Glassy carbon dental 
Implants have been designed and 
developed at NPL and subjected to 
clinical tests and subsequently to 


field trials on animals and human 
beings for replacing damaged 
teeth, in collaboration with Army 
Hospital. Delhi. The implantations 
onto 40 human beings carried out 
at this Hospital have been found to 
be highly successful. 

Infact. NPL has already trans¬ 
ferred the technology of the process 
for the production of glassy carbon 
in various shapes and designs, to a 



Glassy carbon used for dental implaniation 
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TABLE I 


Field of Industry Produtct obtained 


Method of use 


1 Chemical and analytical 


2. Electronics 


3. Metallurgical 


4. Mechanical 


5. Bio-medical 


6. Electrical 


Various agressive chemicals (a) 

(b) 

Group Ill-V semiconductors 


Metals and alloys 

(a) 



(b) 

(a) 

Glass technology. 

(a) 

(b) 

Engines pumps and 

(b) 


turbines 


(a) 

Dental implant material. 

(a) 

(b) 

Heart valve disc 

(b) 


Fuel Cell 


As chemical reactors, crucibles, 
tubes, boats. 

As replacement for expensive 
receptacles e.g. silica, platinum, 
iridium etc. 

As tubular crucibles and boats in 
the processing of group III-V 
semiconductors. 

As crucibles for zone refining of 
metals such as Al. Zn, Ag. Pb etc. 
Vacuum evaporation of metals 
(Al, Ni and Cr). 

As Jigs and fixtures for glass 
moulding. 

As bearings and bushings for 
pumps and turbines for 
turbomotor. 

As replacement of tooth in both 
human and animal applications. 
To replace damaged heart valves 
in human Ixxiy. 

As separator plates in Fuel Cells. 


major carbon Industry in India, 
namely Graphite India Ltd, Ban¬ 
galore. 

The various applications of 
glassy carbon are given in Table I. 


Commercial Molyb¬ 
denum Recovery Plant 

rhe proposed molybdenum 
•ecovery plant of the Hindustan 
[Chemicals Ltd (HCL) at Rakha in¬ 
volves 9 stages of cleaning with 2 
ntermedlate grinding stages to 
■alse the grade to 53% Mo with 
(^5-80% recovery from a feed con- 
alnlng 0.25% Mo. 

However, the Regional Re- 
icarch Laboratory (RRL), 
Bhubaneswar, has rendered con¬ 
sultancy services to HCL and 
i^onstrated thsit by using two 
columns and one intermediate 



Commercial molybdertum recovery plant with RRL - Bhubaneswar’s technology 
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grinding the grade could be raised 
to 53% with an overall recovery of 
83%. 

HCL has placed orders as per 
the suggestions of RRUBhu) for 
most of the equipment necessary to 
handle 40 tonnes/day copper con¬ 
centrate to produce 0.15 ton¬ 
nes/day of 53% Mo concentrate. 
The commercial production of Mo 
Is expected during the middle of 
1992. u 


Enzyme-based Biosensors 
for Glucose 

Biosensors using electroanalytlcal 
principles for a variety of applica¬ 
tions ranging from the determina¬ 
tion of blood glucose to monitoring 
of BOD in aquatic samples are 
emerging as useful devices 
presently world over. Several 
groups of researchers, both within 
our country and abroad are 
making serious efforts to bring out 
rugged and practical versions of 
these sensors for routine applica¬ 
tions. 

The Central Electrochemical 
Research Institute (CECRl), 
Karalkudi. which undertook this 
work under the institute’s thrust 
area programmes a few months 
ago. has succeeded In developing 
an amperometric sensor for 
glucose using a glucose oxidase en¬ 
zyme immobilized electrode sur¬ 
face acting as an electrocatalyst for 
oxidation of glucose. The sensor 
which gives reproducible electrical 
signal for a glucose concentration 
of 0-15 mM over several weeks with 
no appreciable degradation of the 
enzyme activity (lasted for more 
than 4 weeks and responded to 
more than one thousand assays so 
far), more than matches In Its per¬ 
formance with similar one being 
discussed In contemporary works. 
It Is being Integrated with an 
electrical measurement ^stem to 
form a glucose monitoring kit for 
commercial exploitation. □ 


PROGRESS reports' 1 


INSDOC Annual Report: 

1989-90 

The annual report of the Indian 
National Scientific Documentation 
Centre (INSDOC), New Delhi, for 
1989- 90 shows that the scientific 
programmes and Information ser¬ 
vices of the Institute were reor¬ 
ganized during the year with the 
objective of transforming INSDOC 
into a premier S&T information or¬ 
ganization from a documentation 
centre. The existing 21 sections 
and a few projects were reorganized 
Into eight divisions, two units and 
a cell. Graphic Arts & Printing Unit 
was transferred to the Publications 
& Information Directorate (PID), 
New Delhi, for a more effective 
utilization of the combined printing 
facilities. The S&T activities of the 
Institute are now carried out In the 
following Dlvlslons/Units/Cell: 
Data Service Division (DSD), Com¬ 
puter Services Division (CSD), Na¬ 
tional Science Library (NSL), 
Education & Training Division 
(ETD), Pilot Projects Division (PPD), 
Programme Management Division 
(PMD), Technical Support Services 
Division (TSS). Marketing & Cus¬ 
tomer Services Division (MCS), 
Translation Services Unit (TSU) 
and Cell for Advanced Russian 
Studies on Science and Technology 
(ARSST). Besides, the three 
Regional Centres of the institute 
continued to function from Ban¬ 
galore. Calcutta and Madras. 

During the year, INSDOC ac¬ 
quired a super-mini system with 
5GB disc space. 10 PC-ATs, 35 PC- 
XTs. 1 Optical Character Recogni¬ 
tion ^stem, 2 FAX machines, 2 
CD-ROM drives and 2 D'TP systems 
along with scanners and laser 
printers. Besides, in order to ex¬ 
pedite the bibliographic search, on¬ 
line access to international 
databases was established, which 
facilitates instant searching of 
more than 300 databases abroad. 
Manual search of bibliography was 


phased out. In order to pursue one 
of the stated objectives of INSDOC. 
i.e. to act as a reposltoiy of the^ 
entire S&T Information generated 
in the country and be a channel for 
providing information within and 
outside the country, the National 
Science Llbraiy (NSL) of INSDOC 
continued to acquire almost all the 
S&T journals published in India. 
The work was taken up on compila¬ 
tion of a Union Catalogue of the 
holdings of the S&T Conference 
proceeding In major Indian 
Libraries. 

Under the S&T Document 
Procurement and Supply Services 
provided by DSD of INSDOC. a 
total of 14,951 orders were 
registered and 12,946 orders were 
executed from INSDOC’s Hq In New 
Delhi and Its Regional Centres at 
Bangalore. Calcutta and Madras. 
Some of the orders had to be can¬ 
celled owing to incomplete bibliog¬ 
raphical details. 

Indian Science Abstract (ISA) is 
a fortnightly publication of IN¬ 
SDOC, which reports the research 
works published In Indian scien¬ 
tific publications and also those of 
Indian scientists, published 
abroad. A total of about 24,000 
entries were processed during the 
year. Current Contents was 
scanned to Identify the Indian con¬ 
tributions to foreign journals. In 
all. 1500 entries were processed 
and included in ISA during the 
year. Eight hundred Indian jour¬ 
nals were scanned. During the year 
18 issues of ISA 1989 covering 
17,024 entries were processed and 
compiled. INSDOC decided to 
make ISA a machine readable 
database from January 1990. 
Hence, data Inputting of 1990 is¬ 
sues of ISA was being done using 
the UNESCO software package 
CDS/ISIS, version 2.3, from 
January 1990 

The first NUCSSI supplement 
was prepared, which contains 
(entries up to 1988) about 1500 
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new titles and 3000 holdings data 
of 160 major S&T institutions. 

Under the NUCSSI Database 
il^rvice, several ouputs were 
Anerated from the database. 
V^lch mainly related to catalogues 
of individual libraries, city 
catalogues, catalogues of current 
serials on specific subjects, etc. 
About 5000 pages of computer 
printout were generated. The 
database supplement was updated 
by adding about 750 entries for 
sponsor and holding data. 

The second revised edition of 
the Directory of Scientific Research 
Institutions in India was published 
in December 1989. covering 1376 
sclentUic research institutions in 
the country. 

During the year the external 
cashflow Increased to Rs 4.5286 
million, as compared to Rs 3.4717 
million in previous year. Thirty-two 
papers were published or 
presented in conferences/semi¬ 
nars. □ 

Build Tech 1991 

An exhibition on Building 
Materials & Technologies was or¬ 
ganized by the Managaement 
Group. New Delhi, in association 
with the Central Building Research 
Institute, Housing & Urban 
Development Corporation and Na¬ 
tional Buildings Construction in 
New Delhi during 10-12 May 1991. 
The exhibition was inaugurated by 
Shrl R.C.Kehar, CMD, NBCC. 
About 26 participants comprising 
building materials and fixtures 
manufacturers, dealers and sup¬ 
pliers and organizations like Build¬ 
ing Materials & Technology Promo¬ 
tion Council and others put up 
their display. 

The CBRl stall included dis¬ 
play charts of sand lime bricks, 
clay flyash bricks, bricks from coal 
washery r^ects and mining was¬ 
tes, solid concrete blocks and 
blockmaking machine, ferroce- 
ment door shutters, prefabricated 
roofing, flooring systems, bloated 


clay aggregates, lightweight 
pol^eif concrete & gypsum binder 
from phosphogypsum. Models of 
prefabricated roofing components 
with moulds and samples of clay 
flyash bricks, sand lime bricks, 
bricks from copper & zinc tailings 
were also displayed. Prominent 
visitors to the CBRI stall included 
Shrl S.K.Sharma. CMD. HUDCO, 
Shrl A.K. Sarkar, Director 
(Projects), NBCC, consulting ar¬ 
chitects and engineers who showed 
keen interest in the CBRI tech¬ 
nologies displayed at the exhibi¬ 
tion. 

About 600 visitors paid a visit 
to the CBRI stall during the exhibi¬ 
tion. About 80 entrepreneurs from 
different parts of the country 
showed keen Interest in the cal¬ 
cium silicate products and desired 
the project proposals for setting up 
the plant. □ 


TRAINING COURSES | 

Training Course on 
Electroplating and 
Anodizing 

A one - week comprehensive train¬ 
ing course in Hindi on Plating and 
Anodizing was organized by the 
Central Electrochemical Research 
Institute (CECRI), Karalkudl. 
during 7-11 January 1991 for the 
benefit of a group of 8 industrial 
employees from Ordnance Equip¬ 
ment Factory. Ministry of Defence. 
Kanpur. 

Apart from imparting essential 
basic aspects of metal finishing, 
the course offered a working 
knowledge and training on the 
practical aspects of plating of some 
of the widely used metals in the 
plating industry such as copper, 
nickel, chromium, zinc, cadmium, 
silver and gold and also anodizing 
of aluminium and its alloys. Test¬ 
ing of electrodeposits and pollution 
control in plating Industry formed 
an Important feature of the training 
programme. Various aspects of 


trouble shooting in shop-floor 
problems were also explained 
the CECRI scientists for successful 
operation of the.plating processes 
during practical training. 

CECRI had conducted similar 
courses in Hindi earlier at Bhopal, 
Delhi, Aligarh, and Jodhpur. □ 


Honours & Awards 


Dr T.N. Khoshoo gets 
Jawaharlal Nehru Fellowship 

Dr T.N. Khoshoo, former Director, 
National Botanical Research In¬ 
stitute, Lucknow, and former 
Secretary to Government of India. 
Department of Environment, has 
been awarded Jawaharlal Nehru 
Fellowship by the Jawaharlal 
Nehru Memorial Fund. The award 
carries a stipend of Rs 4,500 per 
month for two years and a contin¬ 
gency grant of Rs 15,000 per year. 

Dr Khoshoo. an outstanding 
biological scientist is associated 
with the Tata Energy Research In¬ 
stitute, New Delhi, at present. He 
has been awarded Jawaharlal 
Nehru Fellowship to work on the 
project ‘biomass energy. 

Dt Ganesh P. Pandey 

Dr Ganesh P. Pandey. Scientist El, 
Organic Chemistry II Division of 
the Indian Institute of Chemical 
Technology, Hyderabad, has been 
selected for the B M Blrla Science 
Prize for the year 1990 in the field 
of Chemical Sciences. The award 
carries a certificate and a sum of 
Rs. 25.000. 

Dr J.S. Yadav 

Dr J.S. Yadav of the Indian In¬ 
stitute of Chemical Technology. 
(IlCT), Hyderabad, has been given 
Dr S. Husain Zaheer Young Scien¬ 
tist Award for the year 1990. The 
award given by Dr S. Husain 
Zaheer Foundation Trust, carries a 
citation and a sum of Rs 5.000 and 
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Is given to a scientist below 40 
years. 

Or Prakash V. Diwan 

Dr Prakash V. Diwan of IICT, 
Hyderabad, has been awarded the 
P.P. Suryakumarl Prize for his 
work In the area of Diabetes mUlilus 
by the Indian Pharmacological 
Society. The prize has been 
awarded for the best paper entitled 
‘Influence of non- steroidal antl-ln- 
flammatory agents on 
chlorpropamide Induced 

hypoglycemia In rats. LI 


[ patf:nts fii.ed j 

1266/DEL/90: A process for the 
manufacture of non-precious 
metal oxide anodes doped with 
platinum group metal oxide for 
electrochemical processes. S.K. 
Rangarajan, S. Krlshnarnurthy, P. 
Subbalh, K. Asokan, K. Sub- 
ramanlan and V. Arumugam — 
Central Electrochemical Research 
Institute. Karalkudl. 

1267/DEL/90: A process for the 
conversion of methane to ethylene 
oxide, V.R. Choudhary. S.D. San- 
sare and A.M.R. Rajput — National 
Chemical Laboratory, Pune. 

1268/DEL/90: An Improved 
process for the oxidative conver¬ 
sion of methane to higher 
hydrocarbons using rare earth 
metal promoted MgO catalysts, 
V.R. Choudhary. V.H. Rane, S.T. 
Chaudhari and A.M.R. Rajput — 
National Chemical Laboratory. 
Pune. 

1269/DEL/90: An Improved 
process for the preparation of 2, 2- 
dtmethyI-5-(2. 2-dlmethylphenoxy) 
pentanolc acid known as gem¬ 
fibrozil. A. V. RamaRao, M.N. Desh- 
mukh and A.Ilangovan — Indian 
Institute of Chemical Technology. 
Hyderabad. 

1270/DEL/90: A process for the 
preparation of composite catalyst 
containing rare earth and calcium 


oxides useful for the oxidative con¬ 
version of methane to higher 
hydrocarbons in presence of free 
oxygen, V.Ft. Choudhary. A.M.R. 
Rajput. V.H. Rane and S.T. Chaud¬ 
hari — National Chemical 
Laboratory, Pune. 

1271/DEL/90: An improved 
process for the oxidative conver¬ 
sion of methane to higher 
hydrocarbons using composite 
catalysts containing oxides of rare 
earth and calcium, V.R. Choud¬ 
hary. A.M.R. Rajput, V.H. Rane 
and S.T. Chaudhari — National 
Chemical Laboratory, Pune. 

1272/DEL/90: An Improved 
process for the preparation of 5.8- 
dlhydro-l-naphthol, A.V. Rama 
Rao, M.K. Guijar, S.V. Joshl and 
S.S. Slmhadri— Indian Institute of 
Chemical Technology. Hyderabad. 

1274/DEL/90: A process for the 
preparation of sorbent * extrudes 
useful for high temperature desul¬ 
phurization of coal burning gases,. 
J. Borgohaln, B.P. Baruah. N.N. 
Dutta, L. Borah and B. Mazumdar 

— Regional Research Laboratory. 

1277/DEL/90: An Improved 
process for the preparation of 5- 
melhoxy-2- (3. 5-dlmethyl-4- 
methoxy-2-pyrldlnyl) methyl sul- 
flnyl-lH-benzlmldazole 
(omerprazole). A.V. Rama Rao. 
M.N. Deshmukh and P.V. Srinlvas 

— Indian Institute of Chemical 
Technology. Hyderabad. 

[ ann oWcements^^" ’ ] 

CSIR ' IGBP Fellowships 

As an outcome of the Aslan 
Workshop on the International 
Geosphere Biosphere Programme 
(IGBP) held In New Delhi during 11- 
15 February 1991, the Council of 
Scientific & Industrial Research 
(CSIR). has approved the award of 
10 fellowships for scientists from 
developing countries to work In 
CSIR laboratories. In IGBP related 
sciences. Some of the CSIR 


laboratories where IGBP related re¬ 
searches are in progress are: Na¬ 
tional Physical Laboratory. New 
Delhi; National Institute of 
Oceanography. Goa; Centre for 
Mathematical Modelling and Com¬ 
puter Simulation, Bangalore; Na¬ 
tional Chemical Laboratory, Pune; 
Indian Institute of Chemical Tech¬ 
nology. Hyderabad; Industrial 
Toxicology Research Centre. Luck¬ 
now; National Botanical Research 
Institute, Lucknow; National 
Geophysical Research Institute, 
Hyderabad; National Environmen¬ 
tal Engineering Research Institute, 
Nagpur; and Centre for Cellular & 
Molecular Biology, Hyderabad. 

The fellowship will be tenable In 
CSIR research laboratories/in¬ 
stitutes in India, at monthly 
stipend of Rs 1800 per month for 
the first two years and extendable 
for 3rd year with Rs 2100 per 
month. In case of Engineering and 
Medical disciplines, the stipend 
will be Rs 2400 per month for first 
two years and Rs 2500 per month 
for the third year. No further exten- 
tion is permissible. In addition, the 
research fellows will be entitled to 
subsidized accommodation. 

Eligibility; Minimum qualifica¬ 
tion requirements are a Master's 
degree in science & technology or 
Us equivalent. The candidate 
should be holding a research as¬ 
signment In a university or a 
laboratory and should have 
registration for Ph.D. 

Proposals can be submitted 
any time during the year by Vice 
Chancellors of Universities, Heads 
of Scientific Institutions. 
Academies of Science or such Or¬ 
ganizations to Shn K.N. Johry. Ad¬ 
viser & Head, ISC. CSIR Rail Maig, 
New Delhi 110001 with a copy to : 
Prof. R.R. Daniel. Scientific 
Secretary. COSTED. 24. Gandhi 
Mandap Road. Madras-600025. 

For application forms and other 
information contact either Shri 
K.N. Johry or the Scientific 
Secretary. COSTED. □ 
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CENTRAL ROAD RESEARCH INSTITUTE, NEW DELHI 


R&D Highlights: 1989-90 


The major R&D activities of the 
Central Road Research Institute 
(Cl«^). New Delhi, during 1989- 
90. pertained to; traffic and 
transportation (planning, environ¬ 
mental control and road safety), 
geotechnical aspects of roads 
(landslide and other problems re¬ 
lated to slope stability, use of 
geotexttles In road construction), 
rural roads Including planning 
methodologies, stabilization of soil 
using low-grade materials, 
materials & mixes and constnjc- 
tlon techniques for rigid pave¬ 
ments. bituminous pavement 
materials and mixes for improving 
their durability through additives, 
use ofanll-oxldants and antl-strlp- 
|)lng agents, rating and rehabilita¬ 
tion of existing bridges and related 
studies In regard to expansion 
Joints and corrosion effects, road 
management and evaluation 
studies, and development of pave¬ 
ment performance data for estab¬ 
lishing pavement degradation 
models. 

There was an increased 
demand for the services of CRRI for 
the solution of technical problems 
faced by the road and the airport 
departments of central, state and 
local governments as well as by 
public and private undertakings. 
The Institute handled 41 consult¬ 
ancy assignments, of which 20 
were completed. Some of these as- 
slgrunents were; Planning of rapid 
mass transport system for Delhi. 
Transportation studies for Jam¬ 
shedpur and Surat. Master plan for 
Improvement of roads In Delhi. 
Analysis and control of landslide at 
several locations in the country 
and Improvement of roads In 
various states. The cash flow from 
consultancy, calibration and test¬ 
ing services amounted to Rs 15.39 
million. 


A brief account of the activities 
of the various R&D Divisions of the 
Institute during 1989-90 Is 
presented here; 

flcoh'cimRal ii'g 

Laboratory and field experiments 
In the area of Geotechnical En¬ 
gineering showed that stone 
column acts as an efficient drain 
and can be used to improve the 
load bearing characteristics of soft 
clays having low undralned shear 
strength. It was possible to reduce 
the diameter of the stone column 
below 6D depth or use sand instead 
of costly stone for the lower part of 
the column. Based on this a con- 
eept of composite column was 
developed. 

On the basis of test results, a 
chart was developed showing the 
relationship between modulus of 
elasticity and confining pressure at 
various relative densities for all 
types of sands. 

As a part of Its studies on the 
control of landslides, the Institute 
prepared a hazard zonation map 
evaluating the potential stability 
and Instability of hill slopes along 
Kathgodam - Nalnltal state high¬ 
way. 

Field and laboratory experi¬ 
ments Indicated the use of coir- 
geogrld to be quite effective In 
preventing the surface erosion on 
natural as well as man-made 
slopes. 

Periodic observations of ex¬ 
perimental stretches constructed 
in the states of Gujarat and 
Maharashtra showed that 
stretches with geotextiles give bet¬ 
ter performance. 

Remedial measures were sug¬ 
gested for a few landslide locations 
in the states of Nagaland. 
Himachal Pradesh. Uttar Pradesh 
and Sikkim. 


Soil stabilization & Rural Roads 

In the area of rural road construc¬ 
tion, semi-field trials were con¬ 
tinued using tractor towed 
agricultural implements for dif¬ 
ferent road construction opera¬ 
tions. A preliminary design for 
tractor towed vibratory roller (oscU- 
latoiy type) was designed and a 
prototype model was being fabri¬ 
cated. 

For developing a comprehen¬ 
sive planning methodology for 
rural roads, further refinements 
were made In the planning model. 
Research work was In progress for 
developing methodologies for 
generating a thorough route which 
would be beneficial for Introducing 
the bus service in rural areas and 
for connecting the villages to 
several markets instead of only one 
market centre, as provided In the 
earlier model. 

Studies on the stabilization of 
sandy soil with magnesium 
oxychloride cement as an alterna¬ 
tive binder gave promising results. 
Further studies on the durability 
aspects of stabilized samples of 
desert sand were In progress. 
Under the programme on utiliza¬ 
tion of Industrial waste in road con¬ 
struction. research efforts were 
made on the stabilization of alluvial 
soil. With the use of sintered fly 
ash light weight aggregate (SFALA). 
It was found that weaker and softer 
aggregate could be used purpose¬ 
fully In the lower layers of a road. 

A collaborative R&D project 
was initiated with the National 
Thermal Power Corporation (NTPC) 
for exploring the possibilities of 
utilizing the various types of ashes 
In road work. Similarly, with a 
view to developlng»some energy ef¬ 
ficient techniques/implements, 
another research project was taken 
up to compute the eiiergy requlre- 
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merits for labour component in 
rural road construction. 

Flexible Pavements 

'Under a scheme sponsored by 
Roads Wing, Ministry of Surface 
Transport, a draft report was sub¬ 
mitted by the institute, related to 
the development of Benkelman 
beam deflection method for 
evaluating structural capacity of 
existing flexible pavements. A ten¬ 
tative model relating to the char¬ 
acteristics of deflection to other 
variables has been suggested in the 
report. 

A computer programme was 
developed specifically lor the 
evaluation of flexible airfield pave¬ 
ments In terms of PCN. For more 
accurate analysis of granular pave¬ 
ments. computer studies on 
analysis of stresses and strains in 
flexible pavements were nearing 
completion. Under a research 
scheme on choice of surface cour¬ 
ses for different conditions of traf¬ 
fic, terrain and rainfall, the 
performance evaluation of a test 
track, constructed in Gujarat In 
early eighties, was carried out. 
After evaluation of more than a 
dozen antl-stripping chemicals, 
the guidelines for the use of antl- 
strlpplng agent was formulated 
and two Indian standards were 
prepared for premixed and sprayed 
work. 

A relationship was developed 
between physical and chemical 
characteristics of paving grade 
bitumens. 

Work on carbon black and 
carbon fibre reliifprced bituminous 
binder In road, construction con¬ 
cluded that bltumeaiip to 8% can 
be conserved with better mix 
properties. Based on the 
laboratory studies, bitumen emul¬ 
sion was recommended for use on 
an airfield located at high altitude 
to rejuvenate the weathered sur¬ 
face. Studies showed that the 
metal complex . modified 
bituminous binder imparts a 


longer service life to flexible pave¬ 
ment. 

Rigid Pavements 

In the area of rigid pavements, an 
experimental roller compacted 
concrete pavement was con¬ 
structed with Improved riding 
quality and surface texture, using 
power dowels. Further studies in¬ 
dicated that dummy construction 
joints may not be needed for this 
type of paving technique. Besides, 
different types of dowel bar as¬ 
semblies were designed and fabri¬ 
cated for studying the joints In PCC 
pavements. Further studies were 
made with another set of 
specimens of OPC & PPG to gel 
Improved surface finish for cement 
concrete roads. Performance 
studies carried out on the col¬ 
laborative test-track of fibre rein¬ 
forced concrete pavements for use 
by tracked vehicle at Ahmednagar 
Indicated that the impact of loading 
and abrasion Is more effectively 
taken up by fibre reinforced con¬ 
crete pavement In comparison to 
PCC. Studies were carried out to 
make use of locally available ag¬ 
gregate for economic and speedy 
construction of concrete pave¬ 
ments. Semi-field studies were 
continued on the use of granulated 
blast furnace slag (GBFS). Dif¬ 
ferent proportions of llme-GBFS 
concrete were being Investigated 
for different categories of pave¬ 
ment. Semi-field trials were car¬ 
ried out using magnesium 
phosphate cement mortar for 
repair of pot holes and cracks. 
Studies were being made on the 
use of MRC concrete for repair of 
large craters. 

Roads 

The sponsored study on spectrum 
of axle loads on highways to assess 
the prevailing situation of axle 
loads and traffic pattern on Indian 
Highways was completed and a 
final draft report submitted to the 
Ministry of Surface Transport. As 


a part of development of needed 
Infrastructural facilities for pave¬ 
ment evaluation, three sophisti¬ 
cated instruments, namefy falling 
weight deflectometer. dynamic 
deflection device and La-croix 
deflectograph were made opera¬ 
tional. Facilities were being 
developed for production of small 
element high strength concrete 
blocks to be used for paving typical 
areas such as dock yard and con¬ 
tainer terminal. Field studies on 
lateral placement of vehicles on 
roads were taken up at a number 
of urban and non- urban road 
sites. 

Studies were continued on skid 
resistance of pavements and a 
handbook on the use of portable 
British Pendulum tester was being 
prepared. Further studies on 
water bound construction using 
large size trlaxlal apparatus were 
undertaken. 

Recommendations were made 
on Improvement of roads Ip the 
Master Plan of Delhi, design of haul 
road of TISCO open cast mine, 
West Bokaro. and specifications for 
road pavement In high altitude and 
snow-bound area of Charduar- 
Tawang road. 

Bridge Faginccrirug 

In the area of bridge engineering, 
laboratory studies on synergetic ef¬ 
fect of phosphonocarboxyllc acid 
and sodium nitrite as inhibitors In 
zinc rich organic paints showed 
that organic zinc rich epoxy 
polyamide top coat further In¬ 
creases the degree of protection. 
Condition survey of expansion 
joints of some bridges In Delhi was 
continued to develop design of 
three improved types of expansion 
joints for highway bridges to cater 
for thermal movements up to 40 
mm. A software was developed for 
the analysis of highway bridges. 
Studies were made on a number of 
bridges to ascertain the pos¬ 
sibilities of their upgradatlon to 70 
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R loading and resurfacing of car¬ 
riageway. etc. 

InstrumcntaMon 

In the area of inslrumenlatlon, 
field trials were conducted on pave¬ 
ment deflection, with the LVDT 
hou.sing on an existing experimen¬ 
tal pavement stretch. Working on 
the development of axle mounted 
system for measuring riding 
quality of pavement, an integrator 
unit with least count of 1.5 cm was 
developed and fabricated. Further 
work on the calibration of axle- 
mounted system with standard 
fifth wheel bump Integrator was in 
progress’. Dynamic testing of CAC 
test-track on Ghaziabad bye-pass 
by surface wave propagation tech¬ 
nique was continuing. 

Software on linear program¬ 
ming and linear regression and 
multiple regression was developed 
in FORTRAN-77 for Micro VAX 


computer. Likewise, software was 
also developed on library informa¬ 
tion system. CPM and PERI' for 
personal computer. 

Traffic & Transportation 

For developing basic travel charac¬ 
teristics and traffic control devices, 
work was carried out on developing 
geometric standards for design of 
cycle tracks. Speed flow studies of 
uniform type traffic was being 
planned to examine feasibility of 
traffic segregation on carriageways 
as per modes of travel such as car. 
two wheelers and buses and 
trucks, etc. Studies on traffic flow 
characteristics of roads in urban 
areas of different cities was taken 
up to evolve growth trends of traffic 
on more systematic basis. 
Likewise, study of the behaviour of 
traffic at intersections under mixed 
traffic conditions with or without 
control devices was in progress. 


Considerable research efforts were 
devoted to the understanding of 
speed flow relationship on non- 
urban roads. A study was taken 
up to develop traffic and transpor¬ 
tation now data base for road sys¬ 
tem in urban areas. Data on goods 
traffic movements were being col¬ 
lected from 15 cities of varying 
sizes to analyze the flow charac¬ 
teristics of goods traffic in urban 
areas. 

Travel data of Bombay 
Metropolitan region were inves¬ 
tigated for studying the modal split 
characteristics for work journeys. 
The analysis indicates that besides 
income, other factors also govern 
the modal split. 

Work was also carried out on 
the socio-economic and travel 
characteristics of industrial 
workers in Bombay Metropolitan 
Region. 

Evaluation' of selected public 
transport routes in Delhi was car¬ 
ried out for evolving methods of 
maximizing the efficiency of opera¬ 
tions. 

For planning transport system 
of Delhi, transport models have 
been developed. Attempts were 
made to develop transport model 
for medium size cities such as Jam¬ 
shedpur and Surat. 

Towards developing criteria for 
evaluation of alternative transport 
network, a study was undertaken 
for the planning of mass rapid tra n- 
slt systems for Delhi Urban Area. 

Studies were in progress to 
evolve a standard frame work for 
economic evaluation of highway 
projects. A draft report for evolving 
capacity standards for urban roads 
in plain areas for Indian conditions 
was prepared. These standards 
are directly related to type of road 
section and desired/prevaiiing 
level of service. Further work was 
in progress to refine and validate 
the TrafTlc Simulation Model al¬ 
ready developed and to apply the 
model in some practical case 
studies. 
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Environment and Road Safety 

A study on vision requirements for 
^ motor vehicle drivers under 
dynamic conditions confirmed that 
no definite relationship exists be¬ 
tween the static visual acuity of a 
driver and his vision capabilities 
which he actually possesses under 
driving condition. A prototype of 
Driver Reflexes Test System 
developed in collaboration with the 
Punjab Tractors and NRDC, was 
evaluated for its performance for 
incorporating improvements in the 
subsequent units. On the basis of 
comprehensive studies, norms 
were established for certain 
psycho-physical and psychological 
traits desirable for Indian drivers. 
A study on Impact of speed breaker 
on traffic noise safety revealed that 
scientifically designed speed 
breakers generate less additional 
noise as compared to ill designed 
humps. Preliminary experimenta¬ 
tion on the development of suitable 
thermoplastic road marking 
material as a substitute for conven¬ 
tional road marking paint was con¬ 
tinued. 

Survey of interstate buses 
plying from ISBT at New Delhi was 
carried out to assess the extent of 
pollution caused by engines of 
heavy diesel vehicles of different 
makes. Study on road traffic noise 
levels on some Important arterials 
in Delhi and Bombay indicated 
that the existing noise levels in 
both the metropolitan cities exceed 
the acceptable noise level. Studies 
were undertaken to measure noise 
exposure level of different class of 
Individuals and noise emission 
level of vehicles at different speeds. 
Likewise, a study was initiated to 
evaluate the effect of traffic pollu¬ 
tion on the health of traffic 
policeman controlling the traffic. 

Workshop 

A bump integrator unit was fabri¬ 
cated to measure the road uneven¬ 
ness. A modified version of 


transverse profilograph was fabri¬ 
cated. 

Training Courses 

The institute organized eight train¬ 
ing courses for in-service person¬ 
nel: 154 trainees attended these 
courses. Also, the institute was 
entrusted by ESCAP to conduct 


training courses on optimal stand¬ 
ards for Design. Construction and 
Maintenance of Rural Roads under 
the ESCAP project —The Develop¬ 
ment of Infrastructure for Rural 
Roads. Two such courses for per¬ 
sonnel from Humid Tropics and 
Arid and Semi Arid Tropics areas 
were conducted during the 
period. Ij 


CSIR-NRDC Technologies: 1989-90 


The annual report of the National 
Research Development Corpora¬ 
tion (NRDC) for the year 1989-90 
shows that the Corporation was 
assigned 40 processes during the 
year, which Included nine from 
CSIR laboratories. Of the 92 new 
licence agreements concluded by 
NRDC. 80 pertained to CSIR tech¬ 
nologies. and eight out of the 10 
new processes which went into 
production were from CSIR 
laboratories. 

The CSIR processes assigned to 
NRDC were on: Crystallized coat¬ 
ing for mild steel and stainless steel 
(CGCRI. Calcutta): Cu-Zn-Al shape 


memory alloy (CSIO, Chandigarh): 
Black chromium plating (NAL. 
Bangalore): Direct reading current 
meter. Electro bathy thermog¬ 
raphy, Wind recorder and Auto¬ 
matic weather station (NIO, Goa): 
Flexible graphite tapes and sheets 
(NPL, New Delhi) and Carbon paper 
(RRL, Jorhat). 

New licence agreements per¬ 
taining to the following CSIR 
products/processes were con¬ 
cluded; Bored compaction piles (3 
parties), High draught continuous 
kiln (8). Corrugated roofing sheets 
from coir waste/wood wool (1). Im¬ 
proved burning of lime stone |1). 



A view of the fly ash brick making machine based on the technology developed by CFRI-Dhanbad 


30 JUNE 1991 


137 



Mini climbing crane (1), Skirted 
granular piles (1) and Silicate 
based water piooflng formulations 

(1) (CBRl.Roorkec): Anti-corrosive 
treatment for steel reinforced bars 

(2) . Copper plating on stainless 
steel (2), Ion-selective electrodes for 
silver, cupric and chloride Ions (1), 
Lead-acid storage batteries (2), 
Magnesium silver chloride water 
activated batteries (1), Nickel cad¬ 
mium batteries (vented type) (1), 
Magnesium cuprous chloride 
water activated batteries (1) and 
Zinc ethyl silicate primer 
( IKCECRI.Karalkudl): 
Microprocessor-based electronic 
telephone exchange (3) ICEERI, 
Pllanl): Fly ash bricks |2) (CFRI. 
Dhanbad): Garlic powder (1) 
(CFTRI,Mysore); Glass electrodes 
for pH. pNa and pK measurements 

(1) . Heal wheel (rotary regenerator) 
for waste flue gas temp 860 (1). 
High alumina ceramics (1), Single 
fired matt glazed ceramic tiles for 
flooring and facing (1) and Sodium 
silicate from rice husk ash (1) 
(CGCRI. Calcutta): Acrylic resin 
emulsion as binder ‘Binder RS’ (1) 
(CLRI. Madras); Rescallte (1) 
(CMRS, Dhanbad): Electrospot 
testing kit for ferrous and non-fer¬ 
rous alloys (1) and Ultrasonic hard¬ 
ness tester (1) (CSIO, Chandigarh); 
Monocrotophos (2). Cardanol and 
other products based on cardanol 
and cashewnut shell liquid (1). and 
Re-reflning of used 1C engine crank 
case oll(l) (IICT. Hyderabad); Foil 
type resistance strain gauge (1) 
(NAL. Bangalore); Friction welding 
machine) 1) (CMERI.Durgapur) 
Can sealing composition based on 
nitrile rubber (1) and Ethion (1) 
(NCL, Pune); Electrolytic man¬ 
ganese dioxide (1). Non-ferrous 
metal powder (1). Zinc oxide from 
zinc waste such as zinc ash/zlnc 
hydroxide (1) (NML. Jamshedpur) 
Flexible graphite tapes and sheets 

(2) (NPL, New Delhi); Synthetic iron 
oxide black and red (1)(RRL 
Bhubaneswar); Direct copy paper 
(1). Paper slate (2). Phosphamldon 


(1). Thermographic paper (2) and 
Mini cement plant (1) (RRL, Jor- 
hat): Bottling of coconut water (1) 
and High pungent fraction and 
colour from Indian spice oleoresln 
(1) (RRL-Trlvandrum): FRC man¬ 
hole covers (light & heavy duty) (2). 
Ferrocement manhole covers 
(heavy duty) (3) and Precast fer¬ 
rocement bins (8) (SERC. 
Ghazlabad); and FRC manhole 
covers (2) (SERC, Madras). 

The CSIR processes which 
went Into production through 
NRDC were: Electrochemical sen¬ 
sors for Br. I. CN and Hg monitor¬ 
ing. Calcium chromate pigments 
and primers and Zinc alloy anodes 
for cathodic protection (CECRI, 
Karalkudi); Potassium nitrate 
(CSMCRI. Bhavnagar); Sodium sili¬ 
cate from rice husk ash. and Ther¬ 
mal conductivity tester (CGCRI, 
Calcutta); Acoustic liquid fuel 


burner (RRL. Bhubaneswar); and 
Corrosion meter (NAL, Bangalore. 
CEERl Extension Centre and 
CECRI Unit in Madras). 

Some of the major CSIR tech¬ 
nologies licensed by the Corpora¬ 
tion during the year involving 
industrial projects with capital 
costs In the range of Rs 5-100 mil¬ 
lion were: High alumina ceramics. 
Fly ash bricks, nickel cadmium 
batteries, electrolytic pianganese 
dioxide, cardanol and cashewnut 
shell liquid based surface coatings, 
high pungent fraction and colour 
from spice oleoreslns, 
monocrotophos and phos- 
phamidon. TTiese technology licen¬ 
ces involve payment of lumpsum 
premia amounting to Rs 1.9 mil¬ 
lion. Substantial royalties are also 
expected Irom these technologies 
in the coming years. □ 


Quick Access Information System 


Access to authentic Information Is 
an essential prerequisite for any 
good reportage, all the more so in 
scientific reporting. For not only 
should a news report about a new 
discovery or new research be 
readable. It should also present 
facts without distortion. Unfor¬ 
tunately the science writer In India 
has always been handicapped by 
the lack of easy and timely access 
to information on research ac¬ 
tivities of R & D Institutions. To fill 
In this gap. vital for better spread 
of knowledge, the Council of Scien¬ 
tific and Industrial Research (CSIR) 
has launched an Information data 
base system called the Quick Ac¬ 
cess Information System (QAIS). 
The QAIS Is based on a com¬ 
puterized data base created on the 
basis of Inputs from the different 
CSIR laboratories which Is peri¬ 
odically updated. All such updated 
Information about the research ac¬ 
tivities in the CSIR laboratories is 
contained in a cassette, and a copy 
of It is provided to each laboratory 


A prospective user can simply call 
at the nearest CSIR Idboratory and 
get Information about R&D work 
going on in any CSIR laboratory 
The QAIS can provide Informa 
tlon not only about research on any 
particular topic being pursued In 
different CSIR labs bqt also about 
the research activities of any par¬ 
ticular CSIR scientist or of any par¬ 
ticular CSIR laboratory 

The QAIS was launched at a 
workshop In New Delhi on 20 April 
1991 with a hands-on demonstra¬ 
tion for media persons, science 
writers and scientists. 

Dr S.K. Josh! Director 
General, CSIR; Dr A.P. Mitra. 
former Director General CSIR; Dr 
G.P. Phondke. Director. Publica¬ 
tions & Information Directorate. 
New Delhi, and Shrl Vljay Ten¬ 
dulkar, renowned playwright and 
journalist, addressed the par¬ 
ticipants. The various aspects dis¬ 
cussed included; Importance of 
science communication in creating 
awareness amongst the masses; 
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SUBJECT CODE : DRPH LAB CODE : DW_LU PROJECT CODE 
CN-5/20 RECORD N0.8 

(JAME OF PROJECT Gugulipid 

SCIENTIST NAMES Nityonond S; DOB April 11, 1929; 

M.B£.S.,MJJ.; Reseorph Papers-115; 
Patents Filed - 1; Techmol Reports-30 

Kc^oor NK 

RC APPROVAL DATE: 01/03/76 

Gum resin of Commiphora mukul is 
extensively used in Ayurvedo under the 
nome Guggukj. A stondardised froctiort 
of guggukj, designated as gugulipid, has 
been developed as a potent hypolipi- 
doemic ogent. Gugulipid is comporoble in 
efficacy but better tolerated thon the 
synthetic drug clofibrate. 

The Hpld lowering activity Is due to a 
number of steroids present m the 
fractioa Presently gugukpid is bemg 
marketed uncter the name Guglip by 
Cipla Ltd., Bombay and has also been 
licenced to Arkopharma of France for 
marketing in EEC countries. 


WHETHER FUNDAMENTAL : JF. WHETHER APPLCO : .T. 
whether EXPLORATCiR JF. WHETHER SURVEY : JF. 

ORIENTATION DEVELOPMENT ; 

Drug development from troditionai remedy. 

IMPACT QUANTFCATION : 

Hyperlipidoemia is a iMdely occuring malody 
all over the world. Gugulipid is likely to be 
well received by the hypwiipidaemic 
patients os the existing drug; clofibrate, 

IS not well tolerated. 

COLLABORATORV/SPCWSOR 

CORI project 

SWE OF ART Gugulipid is a new drug developed an<j 

released for marketing in Indio and EEC 
countries. Other hypohptdaemic ijgents 
available ore ossociated with side 
effects. 

MEDIA REFERENCE u' NitvonondS/Kopooi- Nh/Indion J. 

exp. Biol. 11, 395 M973>. 

<-ii) Nityonond S/Kapoor NH/Indian J. 

Pharmocol.. 106 (1975) 

(lii) Nityonond Si Asthona OP/Agarwal SS/ 
Gupta PP/Tongri AN/Dev S/Puri V/ 
Ohawan BN/Abstr. World Confr. elm, 
PharmocoL Th erop. Londoa No.0667 


A sample of an output from QAIS 



Shri Vijay TenduHur dekvering his address on ‘Creative Writing', at the Workshop on Quick Ac¬ 
cess Information System of CSIR for the Mass Media. Seated on the dais (from left) are Shn 
Omesh Saigal, Dr S.K. Joshi and Dr A.P.Mitra 


Role of databases In science 
popularization: and Creative writ¬ 
ing. Shrl Omesh Saigal. Joint 
Secretary (Adm.), CSIR. gave a 
video presentation describing QAIS 
dnd its utility to mass media. A 
panel discussion was also held. „ 


Nodules for Catalytic 

Control of Autoexhaust 

0 

Emission 

Large quantitites of manganese 
nodules discovered In the Indian 


Ocean are the source of many valu¬ 
able trace metals. These nodules 
essentially consist of a siliceous 
matrix into which metals such as 
manganese, iron, nickel, cobalt, 
etc. are finely dispersed. In addi¬ 
tion to this, the large surface area 
exhibited by the nodules make 
them useful as natural catalysts. 
The Regional Research Laboratory 
(RRL), Bhubaneswar, has for the 
first time In India, undertaken 
several programmes to investigate 
the performance potential of these 
nodules for catal)rtlc control of 
autoexhaust emission. Work at 
RRL-Bhubaneswar has estab¬ 
lished that carbon monoxide and 
methane, poisonous emission 
gases from many petrochemical in¬ 
dustries and automobiles can be 
converted to carbon dioxide at 
lower temperatures. The findings 
are of great significance for in¬ 
dustry for the control of environ¬ 
mental pollution. One major 
advantage is that catalylically 
spent nodules can be further 
processed for recovery of metal 
values and some of the physical 
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changes talcing place during the 
catalytic processes prove beneficial 
for subsequenl rnelal recovery, j 

Effect of substitution of 

Feldspar and Quartz by 
Glass Ceramics and 
Sillimanite Sand in 

Porcelain Composition 

The major phases present in a por¬ 
celain are quartz, mulllte (primary 
and secondary) and a vitreous 
phase. Quartz, an important con¬ 
stituent in conventional triaxial 
porcelain composition, olTers many 
advantages with respect to 
vilrlficatlon process, visc'oslly of 
the glassy phase, development of 
an appropriate microstructure, 
etc. However, the unreacled quartz 
in the fused body adversely affects 
the Ihenno-mechanlcal properties. 
Feldspar, on the other hand, acts 
as fluxing constituent and provides 
the glassy phase in the inicrostruc- 
lure. Presence of a glassy phase 
leads to reduction in elastic 
modulus, strength, toughness and 
spall resistance. 

The thermal expansion of the 
phases differs and for the crystal¬ 
line phases the expansion along 
the crystallographic axes is not the 
same. As a result, stresses are 
developed at the glass-crystal in¬ 
terfaces when a body is cooled 
down after firing. A sharp increase 
of expansion due to polymorphic 
transformations of free quartz (or 
crlstoballte) also takes place at the 
respective transformation 
temperatures. 573° and 200°- 
280°C. The amount of stress in¬ 
creases with grain size and when 
the stress is excessive, microcracks 
occur commonly at grain boun¬ 
daries and sometimes within the 
grains, which affect severely the 
themio-mechanical behaviour of 
conventional porcelain. 

Shrl K.N.Malti. Sclentist-in- 
Charge, Central Glass & Ceramic 
Research Institute’s Khurja 
Centre, studied properties of por¬ 


celains containing crystallizing 
glasses and beach sand sillimanite 
in place of feldspar and quartz, 
respectively. He found that on 
gradual replacement of quartz by 
-Sillimanite the amounts of residual 
quartz and glassy phases decrease, 
sillimanite particles remain un¬ 
reacted and well dispersed in the 
microstructure. Mulllte content 
remains almost unchanged. The 
viscosity of the liquid phase 
remains low and favours densifica- 
llon and elimination of pores. As a 
result, the fracture strength of the 
new material increases by around 
26%. clastic modulus by 26%, 
toughness by 31%. micro-hard¬ 
ness by 5 to 10*M) and the resistance 
to abrasion by 10%. The thermal 
expansion is reduced primarily due 
to elimination of quartz and the 
resistance to thermal shock in¬ 
creased by SOK). 

Shrl Maitl also observed that by 
replacing feldspar with glass- 
ceramic forming frits, in the quartz 
free sillimanite containing 


material, the strength and tough¬ 
ness improve by around 70.0% and 
49.0% respectively, and the 
modulus by 48.0% in comparison 
to that of the conventional por¬ 
celain. 

Due to the presence of cor- 
dlerite in the microstructure the 
thermal expansion is further 
reduced and the thermal shock 
resistance increases by around 
67%. These improvements were at¬ 
tributed to the decrease in the 
amount of gla-s-sy phase and ap¬ 
pearance of cordlerite in its place, 
in addition to the favourable fac¬ 
tors mentioned earlier. 

It was possible to eliminate to a 
large extent the inherent defects in 
the microstructurc of a conven¬ 
tional porcelain, and substantial 
improvement in the mechanical 
and thermal properties were 
achieved. 

For his thesis based on these 
studies. Shri Maiti was awarded 
Ph.D. degree in chemical technol¬ 
ogy by the University of CalcuttaU 


CGCRI develops Thermally Efficient Metal- 
cladded Ceramic-lined Portable Stove 


In India there is a great demand for 
the use of portable type of chulhas; 
especially by the migratory popula¬ 
tion, slum dewellers and those 
living in temporary and small hut¬ 
ments. 

Various designs of wood fired 
chulhas have been developed by 
Technical Back-up Units (TBU) 
under National Programme on Im¬ 
proved Chulhas (NPIC) launched 
by Department of Non-Conventlon- 
al Energy Sources (DNES), New 
Delhi. At present many small scale 
manufacturers are making and 
marketing such chulhas of ap¬ 
proved design by DNES. To ensure 
durability, chulhas are made from 
mild*steel, cast iron etc. There are 
some defects in these types of chul¬ 
has. viz. Chulhas are not properly 
insulated; The temperature of the 


outer surface is high and ranges 
between 110°C and 200°C result¬ 
ing colossal heat losses; and Ther¬ 
mal efficiency ranges between 23 to 
28% only. 

As a result of R&D work carried 
out by TBU at the Central Glass & 
Ceramic Research Institute’s 
Khuija Centre, two models have 
successfully been developed and 
named as Sona and Sona-super 
The power ratings of the stoves are 
in the range of 1.2 -1.5 kW and 1.8 
- 2.0 kW respectively. 

The essenllal components of 
the stoves are: ceramic liners of 
appropriate shape and size; cast 
iron grate of around 150 mm dia 
and a metal clad structure. The 
ceramic liner is wrapped with thin 
aluminium sheet of 42-52 SWG 
before metal cladding. The annular 


140 


CSIR NEWS 




Ceramic - lined portable chulha — Sona Super 


space between the ceramic liner 
and metal sheet is filled with rice 
husk ash (RHA) of compaction den¬ 
sity (bulk density) around 0.35 to 
0.40 g/cc for Insulation purpose. 
The top and bottom portion of the 
annular space is properly sealed 
with a mixture of cement, fireclay 
and water in the ratio of 1:1:0.5 to 
avoid leakage of the insulating fill. 
The weight of the stove is about 
13-14 kg. 

The novel features of the stove 
are: The requirement for primary 
and secondary air supplies and 
their ratio have been optimized; 
The dimensions of distributor for 
separate entry of primary and 
secondary air inside the burning 
chamber for adequate control of 
the speed of flame as well as to 
ensure maximum possible heat 
transfer to the vessel have been 
standardized: To improve combus¬ 
tion efficiency, size and shape of 
fire box have been standardized; To 
maximise the overall energy ef¬ 
ficiency, the size and shape of 
ceramic liner as well as the dimen¬ 
sion of the stove/chulha have been 
optimized: and To reduce the 
temperature of the outer surface of 
the stove/chulha, low-cost insulat¬ 


ing material has been used for in¬ 
sulation. 

The performance of the stove is 
superior to existing one. The ther¬ 
mal efficiency is about 45% and the 
emission characteristics are within 
the limit. LI 

Biochemical nature of the 
uterine sialic acid binding 
agglutinins and their 
physiological functions 

A group of sialic acid specific ag¬ 
glutinins (SAS) has been isolated 
from the rat uteri at dlflerent stages 
i.e. proestrus (P). estrus (E) and 
dlestrus (D) of the estrous cycle 
and purified by affinity chromatog¬ 
raphy on fetuin-sepharose 4B 
column, 

Smt Indrani Chakraborty, 
while working at the Indian In¬ 
stitute of Chemical Biology (IICB), 
Calcutta, studied the biochemical 
nature of the uterine sialic acid 
binding agglutinins and their 
physiological functions. They are 
glycoproteins in nature with 
molecular weights varying from 30- 
34 kd. Comparative studies focuss¬ 
ing on their sugar binding 
properties reveal that these ag¬ 


glutinins bind specifically to sialic 
acid and slaloglycoproteins; how¬ 
ever the minimum sialic acid need 
for 50% Inhibition of haemag- 
glutlnatlon varies stage specifical¬ 
ly: D-SAS >P-SAS >E-SAS. 
Likewise, the binding affinities cal¬ 
culated from Scatchard analysis 
using 4-methyl-umbelllferyl sialic 
acid as the ligand suggest the same 
pattern. 

Circular dichrolsni spectnjm 
of the three agglutinins indicate 
differences in the secondary struc¬ 
tures of the proteins. Immuriodlf- 
fuslon study shows that P-SAS and 
E-SAS are antigenically identical 
whereas D-SAS Is partially related. 

A comparison of their 
physiological functions indicate 
that though possessing similar 
biochemical properties, the SAS 
proteins differ functionally. All SAS 
have sperm binding activity and 
the binding is localized in the head 
region of the sperms. The binding 
activity of these agglutinins varies 
in the order P-SAS >E-SAS >D- 
SAS. They also induce sperm 
motility depending on the dose. At 
high concentration, all SAS 
proteins agglutinate sperms. Scan¬ 
ning electron micrography shows 
that no marked changes on the 
sperm surface occur on incubation 
of sperms with these proteins. 

Studies to determine the role 
of the SAS proteins on mitogenesis 
iM vitro indicates that all of them are 
capable of inhibiting in vivo 
phytohaemagglutlnln (PHA) in¬ 
duced blastogenlc response of lym¬ 
phocyte and thymocytes. In 
absence of PHA. P- and E-SAS 
stimulate lymphocyte proliferation 
whereas D-SAS is immunosup¬ 
pressive as indicated by a decline 
in the uptake of ^H-thjmiidine, and 
further confirmed by autoradiog¬ 
raphy. Lymphocytes from pregnant 
rats are found to be more suscep¬ 
tible to the Inhibition and no SAS 
proteins have complement like ac¬ 
tivity. 

Analysis of the contents of the 
Isolated cell types of uterus Indi- 
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cates that all SAS proteins are lo¬ 
calized in the epithelial cells of the 
endometrium. Data of in uitro syn¬ 
thesis studies also support this 
flndln^t. 

Reappearance of the SAS 
proteins activity tested by haema^J- 
filutination titre in the ovariec- 
tornized animal on estrogen 
administration suggests that ^S 
are possible estrogen inducible 
proteins. 

Smt Indranl Chakraborty who 
worked under the guidance of 
DrlSmt) Mrldula Chowdhury of 
llCfk Calcutta, was awarded the 
Ph.D. degree in Science (1991) by 
Jadavpur University for her thesis 
based on the study. □ 

Sir Andrew Huxley visits 
CCMB, Hyderabad 

Eminent physiologist and Nobel 
Laureate Sir Andrew Huxley, FRS, 
from the Cambridge University, 
visited the Centre for Cellular and 
Molecular Biology (CCMB), 
Hyderabad on 12 March 1991. He 
delivered a lecture enlitled; The 
Concept of Contractility. 

Sir Huxley mostly worked In 
collaboration with the N 9 bel 
Laureate Dr Hodgkin on ’Nerve 
conduction’. Sir Huxley’s research 


work was mainly concerned with 
the physicochemical analysis of the 
fundamental phenomena involved 
in the excitation in a peripheral 
nerve fibre and during conduction 
of excitation along the nerve fibre. 
Sir Huxley has made contributions 
of fundamental importance to the 
knowledge of the intricacies in¬ 
volved in the contraction of a 
muscle fibre. In 1952, Sir Huxley 
developed an interference micro¬ 
scope for studying the muscle fibre. 

i PERSONNEL NEWS 

Appointments/Promolions 

At the Regional Research 
I^aboratory (RRL), Jammu, Dr S.K. 
Mehta’, Dr J.S. Chawla and Dr Y.K. 
Sarin have been promoted as 
Scientists F with eflect from 17 
April 1988, 22 July 1988 and 12 
June 1989 respectively. 

Dr S.K. Mehta 

Dr S.K. Mehta (bom 13 April 1938) 
obtained B. Tech, and M. Tech. 
(Chem. Engg. &Tech.) from Calcut¬ 
ta University and Dr Ing. 
(Ceramics) from Clausthal Univer¬ 
sity. Germany. He joined RRL, 


Jammu in February 1963 and is 
continuing since then. 

Dr Mehta is an eminent scien¬ 
tist in the field of material sciences.^ 
He has established a school to 
carry out fundamental as well as 
applied work for non-metallic 
minerals in the laboratory. He has 
developed several technologies 
based on gypsum, borax, bauxite 
and limestone and commercialized 
these by establishing industrial 
units in various parts of India. His 
work on gypsum products has 
been much appreciated in India 
aird received awards. Based on the 
technologies developed by him in 
the laboratory, five units have been 
set up for making different type of 



plasters, such as orthopaedic, den¬ 
tal. ceramic, and high strength 
plasters. He establl.shed a Unit 
(first of its kind) for the utilization 
of geothermal energy in India. The 
Department at present under his 
guidance is working on two nation¬ 
al missions and one thrust area 
project apart from other projects. 
He also undertakes advisory con¬ 
sultancy/sponsored work on 
mineral based industries. A 
Quality Control Testing Laboratory 
has been established by him which 
advises government as well as 
private entrepreneurs about the 
quality of raw materials, water, 
minerals and other industrial 
products. 

Besides being nominated as a 
member of the National Committee 
on Geothermal Energy Utilization, 
he holds membership of various 
other institutions like Bureau of 



Sir Andrew Huxley, Nobel Laureate, with Prot Sharat Chandra, Director, CCMB 


142 


CSIR NEWS 



Indian Standards. IGCP Project 
No.254. J&K Geology and Mineral 
Development Board. He is also a 
nember of Indian Ceramic Society. 

Dr Mehta has more than 100 
publications and six patents to his 
crcdii. He is a recognized examiner 
and supervisor of Ph.D. work for 
various universities and lITs in 
India. He has so far guided six stu¬ 
dents for the award of Ph.D. degree. 

Dr J.S. Chawla 

Dr Chawla (born 13 April 1936) 
obtained M.Sc. (Tech) in 1956 and 
Ph.D. in 1963 from the Panjab 
University, Chandigarh. He worked 
as a Lecturer at the Panjab Univer¬ 
sity College, Hoshlarpur. for about 
^ one year and thenjoined the Forest 
* Research Institute. Dehra Dun, 
where he worked in the Composite 
Wood Branch and Cellulose & 
Paper Branch on the Utilization of 
arecanut husk and other lignocel- 
lulosic materials. Later he worked 
as a Pool OlTicer at the Chemical 
Engineering and Technology 
Department. Panjab University 
Chandigarh. He Joined RRl 



Jammu In 1964 and organized the 
Cellulose Pulp and Board Section 
which he Is heading ever since. He 
was made Chairman of the Division 
in 1975. He was instrumental In 
setting up pilot plants on paper 
board and fibre board. 

Dr Chawla's work is mainly 
concerned with the chemistry and 
utilization of llgtiocellulosic 
materials for the production of use¬ 
ful forest products. He has studied 


several materials for paper pulp, 
fibre boards, particle boards, com¬ 
posite boards, wood plastics, fuel 
bricks, roofing shingles, lignin 
based fine chemicals as well as cel¬ 
lulose derivatives. He has a num¬ 
ber of processes to his credit. 

One of his significant achieve¬ 
ments has been the utilization of 
pine needles, a renewable forest 
waste, for the production of 
flbreboard for use as a packing 
material for transportation of fruits 
and other articles. Based on the 
complete technology worked out by 
him, a 4 tonne/day unit was set up 
in Himachal Pradesh on turnkey 
basis. He also provided consult¬ 
ancy for setting up small scale par¬ 
ticle board and paper board units. 
He is also responsible for 
demonstrating the possibility of 
making vanillin and other fine 
chemicals (based on lignin) from 
saw dust of certain species of 
plants. 

He has worked on the thermo- 
mechanical pulping using the 
latest high yield pulping technique, 
at the Swedish Forest Products 
Laboratory and AB Dcflbrator, 
Stockholm (Sweden). 

Dr Chawla was a member of 
H.P. Government Forest Utilization 
Committee and a member of Com¬ 
mittee for Alternate Sources for 
Wood Based Industry of the 
Government of India. Department 
of Environment, New Delhi. He has 
visited extensively large forest 
areas and forest based industries 
in India and abroad. He has also 
visited a number of R&D institu¬ 
tions and industrial units con¬ 
nected with paper pulp, fibre board 
and other wood based products in 
UK. USA. Sweden. Norway Ger 
many, Denmark and Italy 

He has Interacted with a num¬ 
ber of R & D and educational in¬ 
stitutions on various projects and 
provided guidance to students of 
Ph.D.. and technical institutions 
for their project work. 


He has more than 100 publica¬ 
tions to his credil and provided 
consultancy to a number of parties. 

He was awarded merit incre¬ 
ments under CSIRmerit promotion 
scheme and was declared RRL 
S^'ientist of the year 1976. 

Dr Y.K. Sarin 

Dr Y.K. Sarin (bom 20 (Mober 
1933) obtained M.Sc. in Botany 
from R;\jasthan University (1956) 
and Fh.D. from Kashmir University 
(1972). He joined Botanical Survey 
of India in 1956 and later RRL- 
Jammu in 1960. At present he ts 
heading Botanical Sciences 
Division of the laboratory. 



Dr Sarin’s research activities, 
spanning the last thirty years, 
cover mainly the fields of applied 
economic botany, floristics and 
I'oresl ecology. He has made exten¬ 
sive studies in the areas of 
niedicinal and aromatic plants 
leading to discovery of a number of 
plants as a source of raw materials 
for drug, pharmaceutlc^il and es¬ 
sential oil industry, some of which 
have been commercialized. Notable 
among these are Dioscorea del- 
loidea and Coslus speciosus 
(source'of dtosgenin). Heracleum 
candicans (source of xanthotoxln). 
Silybum marianum (source of 
silyn.arlns), Indian Datiirasps. and 
Physochlaine praeallc (source of 
tropane alkaloids and Sktmmia 
laureola, Himalayan lichens. Arch 
angelica olftcinalis. Angelica glauca 
and Juniperus macropoda as 
source of Important essential oils 
and aroma chemicals. He has con- 
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ducted extensive field survey in 
various parts of India and Nepal to 
evaluate niedlctnal and aromatic 
plant resources. He has also made 
detailed shidles on the structure 
and composition of forests in 
Westcni Himalayas. 

Hr Sarin is associated with a 
number (jl f<overnment and sernl- 
fiovernmeth organizations as an 
adviser, member of task forces and 
consultant. He had been Honorary 
Secretary of Standing Committee 
on lorest based Industries. Jammu 
A Kashmir; Member. Forest 
Utilisation Committee. Himachal 
Pradesh; Advi.ser, Nehru Institute 
of Foreign lYade; and Member. 
Scientific Advisory Committee. 
C.C.F^.A.S. (Ministry of Health and 
Family Welfare). Presently, he is a 
member of Scientific Advisory 
Committee of National Institute of 
Ayurveda. Jaipur; Member of the 
Governing Body of Central Council 
of Research in Ayurveda & Siddha 
(Ministry of Health and Family Wel¬ 
fare. Government of India) and Co¬ 
ordinator. Joint CSIR-CSAV 
terrain research programme in 
Western Himalayas. He has 
provided consultancy to a number 
of industrial concerns dealing with 
drugs, pharmaceutical^ essential 
oils and aroma chemicals. 

He visited U.S.A. in 1979 to 
study the latest trends in research 
on economic plant products and 
Czechoslovakia In 1989, for com¬ 
parative studies on the flora of 
Giant Mountains and Western 
Himalayas. 

Dr Sarin is a recognized guide 
for Ph.D. He has more than 120 
research papers. 20 technical 
reports and 3 books to his credit. 

Shri P.S. Desikan retires 

Shrl P.S. Desikan. Deputy Director 
of the Central Electrochemical Re¬ 
search Institute (CECRl). 
Karaikudi. retired on 31 January 
1991 on reaching the age of super¬ 
annuation. 


Shrl Desikan (bom January 
1931) graduated in Chemical En¬ 
gineering with a high first class 
from Annamalai University in 
1952. He Joined CECRl in 1953 and 
worked mainly in the area relating 
to technology development 
through bench scale and pilot 
plant work. 



Shrl Desikan devoted a major 
part of his career to the develop¬ 
ment of technology for magnesium 
metal by electrolytic route. He 
served as the Project Manager for 
the magnesium project of CECRl 
Jointly sponsored by Government 
ofTamllnadu and CSIR. 

As a result of this work, a new 
modular type of electrolytic cell for 
magnesium resulting in consider¬ 
able energy saving was developed. 
Shrl Desikan was first In the world 
to Identify sea-bitterns as an 
economic source for magnesium. A 
600 tonnes/year magnesium plant 
based on sea-blttems has already 
started production utilizing this 
know-how. The plant has been set 
up by TIDCO at Vallnokkam in 
Tamllnadu. Besides this, two 30 kA 
prototype cells of modular design 
for magnesium have been set up as 
a captive unit of the Titanium 
Sponge Experimental Facility of 
Defence Metallurgical Research 
Laboratory (DMRL). Hyderabad. 

Shrl Desikan whose main field 
of Interest is molten-salt 
electrometallurgy worked on 
projects relating to Aluminium 


metallurgy, including one to 
produce superpure aluminium. 

Shrl Desikan obtained special¬ 
ized training in Electrometallurgy- 
in France during 1964-65. He was 
recipient of IPB awards for the 
-process of magnesium and potas¬ 
sium cryolite. He and his team 
received the United Nations Gold 
medal sponsored by World Intellec¬ 
tual Property Organl'satlon (WIPO) 
for their meritorious Invention on 
an improved (modular) cell for 
production of magnesium metal by 
fused chloride electrolysis. The 
same team also received NRDC 
award in 1989. 

Shii Desikan also writes scien¬ 
tific articles in Tamil and is serving 
as the Honorary Editor of the Tamil 
Science Monthly ‘Arlga Arivlgal - 
Valarga Vigyanam' brought out by 
Swadeshi Science Movement. He 
has over 40 research papers and 
five patents to his credit. J 

1‘ATENTS FILED j 

1265/DEL/90; A process for the 
preparation of dry cellulose ester 
blend membrane for reverse os¬ 
mosis. S.V. Joshl. K.J. Bhosale. 
V.J. Shah and A.V. Rao—Central 
Sail & Marine Chemical Research 
Institute. Bhavnaghr. 
1273/DEL/90; An improved 
process for the preparation of cis-5- 
I3-(l. 1-dlmethyethyl) amlno)-2- 
hydroxypropoxy-1. 2. 3. 4. 
tetrahydro-2. 3 naphthalenedlol 
(Nadolol): aderenergic blocking 

agent. A.V. Rama Rao. M.K. Guijar, 
S.V. Joshl and S. Slmhadrf — In¬ 
dian Institute of Chemical Technol¬ 
ogy. Hyderabad. 

1275/DEL/90: An Improved 
process for the preparation of 1- 
ethoxy- or 1-cyano-S-siibstituted- 
ll-methyl-lO aza-4.6.12- 
trloxatricyclo (7.2.1.0^'*^ dodec- 
10-ene. A.V. Rama Rao. M.K. Gur- 
Jar. T.R. Devi and K.G. 
Venkataramanalah—Indian In¬ 
stitute of Chemlbal Technology. 
Hyderabad. J 


Maud uid PubUihed by Dr GJP. Phondke. Director. Publications A Information Directorate (PTD). Hillside Road. New Deihi-110012 

Printed at PID Printing Unit 

Editon:Dr B.C. Kashyap and Meenakshi. Assistant Editor: Madhu Sahni. Ifroduction Officer; Kaushal Kkhore 

Annual Subscription : RsSO Singlo Copy : Rs 2.60 


RN 4S12/S7 




ISSN 0409-7467 



VOL 41 NO 13 15 JULY 1991 



A view of the CIPLA’s Etoposide plant based on IICT technology. A report on RAD activities of IICT during 

the period 1988>90 appears on p.l46 


CIIMP colobrf I at Annual Diy 149 

InstitullotMl BuiMos TMrmMogy. 

CentrvitRRLaw^ai ISO 

Otnf*PtaM Matoculv Biology at 
NBRI * - 1S1 


M THIS ISSUE 

Low-waste Chroma Tanning Sans tSI 

Shxtes on Vuidiue ^draaoi;^ for 
line powder 181 

Field Oemonsviuion on Large Scale 
Cultivation and Distillation of 


Aromatic Grasses—Palmafosa, 
LemongrassandCiBonels 162 

CMRS Annual Report; 196940 186 

International Training Programme on 
Environmaniai Assessment 
and Monitiiring 184 



INDIAN INSTITUTE OF CHEMICAL TECHNOLOGY, HYDERABAD 

R & D Highlights: 1988-90 


The major R&D projects of the In¬ 
dian Institute of Chemical Technol¬ 
ogy (IICT), Hyderabad, pertain to: 
Drugs. Agrochemicals, Organic In¬ 
termediates. Catalysts, Ceramics 
and Material Sciences, Oils and 
Fats. Organic Coatings and 
Polymers. Coal Gasification. 
Chemical Process Development 
and Design. Computer-aided 
Studies on Simulation and Op¬ 
timisation of Chemical Plants, 
Biological Control of Insects, Pests 
and Weeds, Toxicity of Pesticides, 
Blomlneralogy, and Cellulose 
Products. The Institute continues 
to interact closely with industry as 
evidenced by the 20 processes 
released for commercial exploita¬ 
tion. the 15 commercialized 
processes, and the numerous 
sponsored and consultancy as¬ 
signments worth Rs 74.6 million 
during 1988-89. 

A brief account of the notewor¬ 
thy activltles/accompllshments of 
the institute during 1988-90 is 
presented here: 

Biologically Active Compounds/ 
1>rug8 

Under the project on total :^- 
thesis of anti-tumour antibiotics, 
synthesis of sesbanlmlde was com¬ 
pleted. and work on 
fredericamycln-A, produced by 
Streptomyces griseus, was Inten¬ 
sified. Work was initiated on the 
synthesis of cervlnomycln 
produced by S. cervinus possessing 
strong Inhibitory reactivity against 
anaerobic bacteria and mycoplas- 
mas. 

Studies have shown that the 
key compound ‘MeBmt’ is respon¬ 
sible for the activity of cyclosporin 
- the only Immunosuppressant in 
current use by those who undergo 
organ transplants. IICT developed 
three different approaches for the 
synthesis of MeBmt. Further work 
for the synthesis of key compound 
was being pursued. 


IICT is the nodal agency for 
coordinating R&D work In the area 
of drugs and drbg intermediates. 
While the CDRI’s focus Is malnfy on 
developing new drugs, IICT’s 
programme focuses on developing 
Innovative technologies for known 
drugs. 

The technology for Flur¬ 
biprofen, an antilnflammatoiy and 
analgesic drug, was commercial¬ 
ized by FDC, the sponsor, in 1989. 
The technology is far superior to 
that in current use all over the 
world. This is the first fluorlnated 
analgesic manufactured in the 
country and Is more effective than 
other well-known aiyl propionic 
acids. 

Timolol maleate Is a widely 
used anti-glaucoma agent. The 
product, which is exclusively im¬ 
ported. Is an optically active 
isomer. A novel approach starting 
from D-mannose was worked out 
for a commercial process to obtain 
only one optical Isomer. The project 
has been successfully imple¬ 


mented by FDC for commercial «x- 
ploitatlon. 

IICT developed the complete 
technology, starting from isolating 
the podophyllotoxin from the 
rhizomes of Podophylltm emodi up 
to Its conversion to Etoposide. an 
antitumor agent. The technology 
was passed on to CIPLA for Its com¬ 
mercialization. . 

The production techftology for 
Sulbactam, a semii^thetic p-lac- 
tamase Inhibitor, was developed 
starting from 6-amlno penlcUlanlc 
acid. The process was passed on to 
Unlchem, Bombay. 

Mltoxantrone Is an anti-cancer 
agent used widefy for the treatment 
of small cell lung cancer. IICTs 
process for the manufacture of this 
drug was taken up by Sun Phar¬ 
maceuticals Ltd,*Bombay. 

The other drugs whose proces¬ 
ses for manufacture were 
developed/being developed In¬ 
clude: Phenylephrln hydrochloride 
(decongestant) (project sponsored 
by FDC, Bombay), DUtlazem (anti- 
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anginal) (project sponsored by 
Lupin Laboratories). GemfibrozU 
(antl-hyperlipoproteinemlcs) 
{process passed on to Cadlla 
Laboratories), and Astemizole 
(antl-hlstaminlc) (project spon¬ 
sored Cadlla Laboratories). 

Agrochemicals 

During 1988-90. technologies for 
several pesticides were developed 
and released: (1) A novel process to 
obtain an effective insect an- 
tifeedant and Insect growth 
regulating fraction from neem oil 


(Vepaclde) was developed and 
provided to the sponsor, NOCIL- 
Bombay. for commercialization. (2) 
An Innovative, modified process for 
the manufacture of chlorpyrlphos, 
a versatile insecticide, was 
developed by a one-step ^mthetlc 
route to the key intermediate 3,5,6- 
trlchloropyrldinol and the process 
know-how was provided to NOCIL- 
Bombay, who were setting up a 
plant of 300 tonnes/annum. Also, 
the process was demonstrated to 
Vantech Pesticides Ltd, Khatau 
Junker Ltd, Lupin Laboratories Ltd 



AH glass pilot plant at HCT 


and Sharda Agro Organo Pesticides 
Ltd. (3) The Hindustan Insecticides 
Ltd set up a plant to produce 1000 
tonnes/annum Butachlor, an ef¬ 
fective weedlclde for rice. The 
process was demonstrated to Van¬ 
tech Pesticides Ltd, who set up an 
Integrated plant to produce 
Monocrotophos, Butachlor and 
Chlorpyrlphos. (4) NOCIL-Bombay 
commissioned a commercial plant 
to produce 300 tonnes/annum 
DDVP based on the technology 
provided by the institute. The 
process was also released to 
Kanorla Agro Products Ltd. who 
were setting up an integrated com¬ 
plex. (5) The Vantech Pesticides Ltd 
commercialized the technology 
provided by IICT for Mono¬ 
crotophos. IICT provided assis¬ 
tance to National Insecticides and 
Chemicals Ltd In commissioning 
its plant of 1 toime/day capacity. 
The process has been released to 
six other parties. (6) Process for the 
pre-emergence and post-emer¬ 
gence herbicide. Isoproturon, was 
developed based on cumldlne as 
the starting material and cumyl 
urea as the intermediate, and It 
was released to Hindustan Insec¬ 
ticides Ltd. (7) Process for the 
pyrethrold insecticide. 

Flucythrinate, was developed with 
phenol as starting material. Collec¬ 
tion of design data was underway 
and the technology was to be made 
available to the sponsor. Gujarat 
Insecticides Ltd. 

Other agrochemicals which 
were developed/being developed 
include: Chlorsulfuron. Carben- 
dazim. Carbamates, Glyphoslne, 
Acephate and Piimiphos methyl. 
Cyhalothrin, Esfenvalerate, 
Fluvalinate, Glyphosate, Chlor- 
thalonll. Thiodiazuron and Pen- 
dimethalin. 

Also. IICT In collaboration with 
RRL-Jorhat was working on a tech¬ 
no-economic feasibility report for 
setting up an integrated pesticide 
complex In Bangladesh. 

The technology for sodium 
azide, a mild detonator, was 
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provided to Parsin Chemicals Ltd. 
The plant has been successfully 
commissioned. Organic Inter¬ 
mediates, projects relating to 
which were completed/under im¬ 
plementation, Include: m- 
Phenoxybenzaldehyde, Cyanuric 
chloride, Monochloroacellc acid, 
Glyoxal, Phenylacetlc acid and 
Dlethylmalonate. 

Catalysts 

Studies were made on the develop¬ 
ment of catalysts for: fuel cells, 
pyrazlnamlde preparation, 
oxychlorlnatlon of ethylene, alkyla- 
llon of phenol and m-cresol, 
hydroprocessing, L-Dopa syn¬ 
thesis. etc. 

Ceramics and Material Sciences 

In the area of Ceramics and 
Material Sciences, different raw 
materials required for lanthanum 
chromite heating elements were 
Identified. A process was developed 
for NTC thermistors, based on 
nickel-manganese-copper oxide 
system with better ageing charac¬ 
teristics, for a resistance range of 
10-120 ohms. Superconducting 
single phase Y-Ba2Cu307 8 com¬ 
position was synthesized by solid 
state rO’Ute and a unique method of 
preparation of this compound by 
sol-gel method was developed. 

Oil and Fats 

Under the Oilseeds Mission, a 
proce.ss for thermal stabilization of 
rice bran was developed using a 
specially designed steam- heated 
continuous stabilizer called ‘Rota 
Disc’. The stabilizer has a through¬ 
put of 100 kg/h and Is suitable for 
installation in 50 tonnes/day rice 
mills. 

Other projects under the Mis¬ 
sion related to: protein-based sur¬ 
factants from non-edible oilcakes, 
soya lecithin, selective hydrogena¬ 
tion of soyabean oil. hydrogenation 
of mustard oil, etc. 

Organic Coatings and Polymers 

Cyanoacrylate and anaerobic ad¬ 
hesives have become commercially 


Important because of their ability 
to polymerize rapldfy and to give 
high bond strengths between a 
wide variety of metals. Important 
methyl and ethyl cyanoacrylates 
were synthesized: jdelds of high 
purity were obtained and manufac¬ 
turing conditions standardized. 
Cyanoacrylates such as butyl, 
isobutyl and octyl were also syn¬ 
thesized. In the case of anaerobic 
adhesives, monomers such as 
polyethylene glycol dimethacrylate 
were synthesized and their 
anaerobic compositions were 
developed. The process know-how 
was demonstrated to two clients 
who were implementing the 
project. 

With a view to finding sub¬ 
stitutes for wood for use In build¬ 
ings, composites with plywood 
facing and a core based on inter¬ 
penetrating polymer network (IPN) 
of polyurethane phenolic and 
polyurethane polyester rigid foams 
were prepared. Flush doors with 
composites of rigid foam core and 
plywood facing were evaluated by 
CBRI as per IS specifications. 

Also, new polyols based on 
sorbitol were developed, which can 
be used for preparing rigid foams 
varying in density from 0.03 to 
0.04%. These foams do not use 
fluorocarbons which damage the 
ozone belt. 

The following projects pertain¬ 
ing to anti-corrosive coatings and 
chemicals were completed/ 
demonstrated to the clients: 
Design of cardanol distillation 
plant of 3 tonnes/day capacity 
along with 1 tonne/day capacity 
cardanol-based resin plant, two 
pack polyurethane resins, 
urethane varnishes and paints 
(commercialized). CNSL resins, 
hydrogenated cardanol process, 
slate paints from CNSL, etc. 

Coal Gasification 

The Ministry of Energy. Govern¬ 
ment of India, has constituted an 
expert committee with repre¬ 
sentatives from CSIR, BHEL, 


Department of Coal. Department of 
Power and PDIL to evaluate coal 
gasification process for power^ 
generation and to Identify a 
suitable technology for setting up a 
demonstration plant based on the 
Integrated gasification combined 
cycle (IGCC) power generation sys¬ 
tem. The committee recommended 
that the 40% ash- containing coals 
which are abundant in the country 
need testing before being con¬ 
sidered for IGCC power generation. 
It also recommended the testing of 
the candidate coal in the 1 . 
tonne/hour moving bed (dry ash) 
gasifier at IICT and 150 ton¬ 
nes/hour CCDP plant at BHEL, 
Tiruchlrapally. PDIL India has 
been identified for providing TEFR 
for the moving bed (dry ash) 
gasification, based on the data 
generated at the IICT pilot plant 

and the BHEL demonstration 

• 

plant. Work is being pursued. 

CMPDIL-Ranchl sponsored a 
project on fluid bed gasification of 
coal for the generation of low-Btu 
fuel gas which can be used in place 
of the costly furnace oil in small 
and medium scale industries. 

Hazard Study and Risk Analysis 

A group of CSIR laboratories In 
association with TNO of The 
Netherlands completed the con¬ 
sultancy assignment for ONGC on 
Hazard Study and Risk Analysis of 
the latter’s gas processing complex 
at Hazlra. IICT coordinated the 
project and the other CSIR 
laboratories were ITRC, CLRI, 
NEERI and RRL-Jorhat. 

Computer-aided Simulation and 
Optimisation 

A computer programme was 
developed for flow in pipelines in 
series, using a centre Implicit finite 
difference method. Retrograde con¬ 
densation of the gas produced at 
Bombay High was confirmed bylihe 
programme which is based on SRK 
and PR equation $[ state and has 
been extended to BWRC & PR 
equations of state. 'The former gave 
better results. 
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Several computer software 
were developed for the chemical 
process industry. 

Biology 

The projects In the area of Biology 
pertained to: Biological control of 


uzifly (TNO sponsored project). 
Studies on Etehhomia crassipes for 
heavy metal pollution control. 
Biological control of Insects, pests 
and weeds. Toxicity of pesticides. 
Blomlneralogy. etc. 


Cellnlote Prodactt 

In the area of CeUulose Products, 
cable insulation paper was 
developed from the Indigenous raw 
material Pinus kesta. The physical 
and electrical properties compared 
well with that of the imported cable 
insulation paper. 

A cylinder mould type paper 
demonstration unit was success¬ 
fully commissioned. Different 
grades of paper/board (from 60 to 
250 gsm) were being made on this 
machine. 

During 1988-90. 280 papers 
were published In various research 
Journals. Sixteen patents were 
filed, six patents were accepted and 
two sealed. □ 

CIMAP celebrates 
Annual Day 

The Central Institute of Medicinal 
and Aromatic Plants (CIMAP), 
Lucknow, celebrated its Armuafi 
Day on 18 March 1991. The func¬ 
tion was presided over by Dr M.M. 
Dhar, former Director. Central 
Drug Research Institute. Lucknow, 
and attended by scientists and elite 
of the town. 

Prof. M.M. Sharma. Director. 
Department of Chemical Technol¬ 
ogy. Bombay University, delivered 
the Eighth Silver Jubilee Lecture 
on 'Separation processes for aroma 
chemicals’. 

Speaking on the production of 
aromatic chemicals from natural 
products, Prof Sharma said that 
the recent developments in chemi¬ 
cal technology are directed at high 
efficiency column packings which 
also offer very low pressure drop. 
However, for expensive products, 
chromatographic separation can 
be done commercially, he added. 
Prof. Sharma further pointed out 
that supercritical extraction with 
carbon dioxide as a solvent has 
now become commercial for extrac¬ 
tion of hops, and the production of 
many aroma chemicals Is likely to 
benefit with this methodology. 
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Dr R.S Thakur, Diractor. CIMAP, delivering his address Seen on the dais (from left) are; Dr D V 
Singh. Deputy Director, CIMAP, Dr M M Dhar, former Director, CDRI, Prof M M Shatma, Direc¬ 
tor, Department of Chemical Technology, Bombay; and Shri O P Virmani, Deputy Director, 

CIMAP 


Institutional Building 
Technology Centre at 
RRL, Bhopal 

Shri S.K. Sharma. Chalrman-cum- 
Managlng Director. HUDCO. In¬ 
augurated an Institutional 
Building Technology Centre at the 
Regional Research Laboratory 
(RRL). Bhopal, on 9 May 1991. The 
Centre has been promoted by the 
Ministry of Urban Development. 
HUDCO. MAPCOST. CBRI. RRL 
and set up to serve the area of 
housing sector. 

Highlighting the objectives of 
the Building Centres supported by 
HUDCO In various parts of the 
country. Shri Sharma mentioned 
that these centres have an impor¬ 
tant role In providing an interface 
for technology transfer between re- 


Dr M.M. Dhar in his presiden¬ 
tial lecture praised (he elTorts of 
CIMAP In developing agrotech- 
nologles and processing tech¬ 
nologies for economically useful 
medicinal and aromatic plants for 
all round development of per¬ 
fumery. flavour, cosmetic and 
phannaceutical industries in the 
country. 

Welcoming the guests. Dr R.S. 
Thakur. Director, CIMAP, 
presented a brief account of R&U 
activities of CIMAP during the year 
1990-91. He pointed out that 
under the 35-polnt Action 
Programme of the Government of 
India, In which CIMAP acted as a 
nodal organization for large scale 
cultivation and processing of 
medicinal and aromatic plants, a 
target of about 10% increase In 
cultivation had been achieved. 
CIMAP popularized and marketed 
Its know-how among farmers, 
entrepreneurs and user industries 
and earned about Rs 0.3 million as 
fee. Also, the institute adopted a 
village. Jabrl Khurd of Barabanki 
district, to develop it as ‘Ausadhlya 
Gram’ and Intended its extension 
activities so that fruits of research 


reach the poor farmers. Narrating 
the achievements on research 
front. Dr Thakur disclosed that 
newly evolved high yielding strains 
of mints, palinarosa, and rose were 
in various stages of their pre¬ 
release testing. These varieties 
would increase the production per 
unit area. Dr Thakur further 
pointed out that a new water 
soluble derivative of antimalarlal 
drug artemisinin, namely sodium- 
a-artellnate, was found to be quick 
in action and low In toxicity. 

Dr Thakur also highlighted the 
research work done pertaining to 
agronomy, chemical engineering, 
tissue culture, plant protection 
and medo-botanical survey carried 
out during 1990-91. He expressed 
his thanks to the Director General. 
CSIR, Directors of sister 
laboratories. Chairman and mem¬ 
bers of Technical Advisory Board 
and Research Council, for their 
constructive support and guidance 
throughout the year. 

Shri O.P. Vlrmanl, Deputy 
Director, CIMAP. Introduced Prof. 
Sharma to the audience and Dr 
D.V. Singh, Deputy Director. 
CIMAP. proposed a vote of thanks. 


search Institutes and the housing 
agencies. Laudfng the elTorts of 
RRL-Bhopal In taking the initia¬ 
tive. he mentioned that the centre 
shall develop entreprenural 
capabilities In promoting innova¬ 
tive technologies in low-cost hous¬ 
ing sector. He expressed 
confidence that the state of Mad¬ 
hya Pradesh would benefit from the 
centres, and more of such centres 
would be set up In near future. 

Shri Naresh Narad. Secretary, 
Housing & Environment, also ad¬ 
dressed the gathering. 

Earlier, Prof. T.C. Rao, Direc¬ 
tor, RRL-Bhopal. welcomed the 
dignitaries. A large number of dig¬ 
nitaries Including Dr D.N. Mlsra. 
Director General, M.P. Council of 
Science & Techpology; Prof. K.C. 
Nalr, Vice Chancellor, Barkatullah 
University; Dr D.S. Tiwarl, Chair¬ 
man. M.P. Pollution Control; and 
Prof. J. Sengupta from MOUD at¬ 
tended the ceremony. 

Shri A.C. Khazanchl, Deputy 
Director & Head Building Materials 
Division, RRL, pro^sed a vote of 
thanks. 

An exhibition of new alterna¬ 
tive low-cost materials, jointly or¬ 
ganized by HUDCO. CBRI. RRL 
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A low-cost house (financed by MOUD) at the exhibition on Alternative Low-cost 
Building Materials 


and Building Centre-BASERA, was 
also arranged on this occasion at 
the RRL Building Centre, which 
was visited by students, architects, 
engineers, entreprenuens, contrac¬ 
tor concerned with housing 
project. □ 

Centre for Plant 
Molecular Biology at 
NBRI 

The Department of Biotechnology, 
Government of India, has sanc¬ 
tioned the establishment of a 
Centre for Plant Molecular Biology 
(CPMB) at the National Botanical 
Research Institute (NBRI), Luck¬ 
now, at a total cost of Rs 20.9 
million. The Centre is aimed at car¬ 
rying out research in the frontier 
areas of Plant Molecular Biology. 
This is the first Centre of its type to 
be established in the country and 
will broadly work on the molecular 
basis of cytoplasmic male sterility; 
chloroplast genome organization in 
Populus; insect pest resistance in 
crop plants through BT endotoxin 
and CPTI gene transfer and 
molecular organization of plant 
viral genomes and raising of trans¬ 


genic lines with built-in viral resis¬ 
tance. 

Dr P.V. Sane. Director. NBRI. 
is the principal coordinator and 
shall be overall incharge of the 
Centre. 

Low-waste Chrome 
Tanning Salts 

One of the most disconcerting was¬ 
tes in affluents from streams in 
tanneries being the spent 
chromium tanning liquor, a scien¬ 
tific approach to the belter 
management of chromium be¬ 
comes necessary. The currently 
used chrome tanning salts and 
tanning methods lead to an uptake 
of only 50-55% of‘the 30.0(X) ton¬ 
nes of tanning salts used in India 
annually. The constitution of spent 
chrome tanning solutions has now 
been analyzed at the Central 
Leather Research Institute (CLRI), 
Madras, and a new tetrapositlve 
tetramer of chromium has been 
identified to be a chief contributor 
to the concentration of chromium 
in the waste tanning streams. 
Through designed alterations in 
the molasses reduction of Cr{VI) 


and preparation of basic chn»nlum 
sulphate salts, a new high exhaust, 
low waste chrome tanning salt has 
been developed, which exhibits an 
uptake behaviour of greater than 
88%. This newly developed strategy 
for the preparation of basic 
chromium sulphate has received 
industrial sponsorship by a leading 
chrome tanning salt manufacturer 
in India. □ 

Studies «>n fluidized bed 
reactors for fine powder 
systems 

Shrl N.K. Yadav. Scientist, Chemi¬ 
cal Engineering Division of the Na¬ 
tional Chemical Laboratory (NCL), 
Pune, carried out experimental 
studies to determine the effect of 
fines on the hydrodynamic be¬ 
haviour of a fluidized bed reactor 
using an industrial catalyst for 
acrylonitrile reaction. The make¬ 
up catalyst having fines (particles 
smaller than 44p) is continuously 
added to maintain a certain level of 
fines in the reactor. The fines have 
been reported to control selectivity 
in the fluid bed. The work carried 
out in an experimental size unit 
provided a scientific basis for need 
to maintain the critical fines con¬ 
centration and also provides math¬ 
ematical evaluation of the same for 
simple first order reactions. 

Hydrodynamic studies with 
ammoxldaUon catalyst containing 
fines (0,10,20.30.40%) suggested 
that there exists a critical fines 
level at 30% which should be con¬ 
tinuously monitored so as to 
operate the fluid bed in Geldart 
group AC regime. At 30% fines 
level, characteristic hydrodynamic 
features of higher bed voidage, 
lower cluster size and higher gas 
throughput In the dense phase 
were observed. 

A general model for gas dis¬ 
tribution in the fluidized bed has 
been proposed. The special feature 
of the model is that it treats the 
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dense phase as heterogeneous, 
comprising clusters and emulsion. 
The clustering phenomenon was 
studied with catalyst powder with 
varying fines content. The Impor¬ 
tant feature of the model is that It 
can be extended to other Geldart 
groups such as Group B (by 
eliminating the cluster phase and 
possibly to group AC by eliminating 
emulsion phase. 

Experimental data with an in¬ 
dustrial catalyst containing fines 
(dp 44 microns) in the range of 0 
to 50% were analyzed using the 
above model. The model could 
clearly show the existence of 
cluster and emulsion phases and 
their composition variations with 
fines and with operating gas 
velocities. 

Tlie effect of fines on selectivity 
and conversion was theoretically 
evaluated for simple first order 
reactions A->Product and for 
A-)B->C. with each step a first 
order reaction. The studies indi¬ 
cated that the effect of fines was to 
give higher conversion in cluster 
phase due to belter contact and 


The Aromatic and Medicinal Plants 
Division of the Regional Research 
Laboratory (RRIJ, Bhubaneswar, 
organized a field demonstration on 
large scale cultlvalion and distilla¬ 
tion of aromatic grasses - pal- 
marosa. Icmongrass and cltronella, 
at the Palmarosa P'arm of M/s 
Phulajhar Aromatics. Phulajhar. 
Rambha, Dlst. Ganjam. Orissa, on 
2 May 1991. under the Action Plan 
of CSIR. The demonstration 
programme was attended by over 
30 participants including district 
officers from Revenue. Industry 
and Horticulture departments and 
voluntary organizations. 

Shri Debl Prasad Jena, Addi¬ 
tional District Magistrate, who in¬ 
augurated the programme. 


higher contact time as compared to 
that in the emulsion phase. The 
transport of gas from cluster to 
emulsion phase was found to be 
controlled by the cluster size. The 
transport coefficients from cluster 
to emulsion decreased with the in¬ 
crease In the cluster size resulting 
In a higher, conversion of inter¬ 
mediates to products for a fluid bed 
with higher fines content as com¬ 
pared with Its critical value. This 
suggests the importance of critical 
fines level in optimizing selectivity 
of intermediates in reactions of the 
type A->B-»C which could be con¬ 
trolled by adjusting the fines level, 
which in turn controls the cluster 
size. This justifies the need for 
maintaining a critical concentra¬ 
tion of fines in the fluidized bed 
reactor of acrylonitrile at 30% 
fines. 

Shri Yadav carried out these 
studies under the guidance of Dr 
L.K. Doraiswamy of NCL. Pune and 
Prof. M. Raja Riio of the Indian 
Institute of Technology (IIT), Bom¬ 
bay. and was awarded Ph.D. degree 
by IIT, Bombay. □ 


commended the work of the 
Bhubaneswar laboratoiy in popu¬ 
larizing large scale cultivation of 
these new crops. He expressed his 
happiness over the utilization of 
marginal land at Phulajhar. which 
otherwise remained very much un¬ 
derutilized, for cultivating pal¬ 
marosa and distilling oil with the 
technical consultancy of RRL- 
Bhubaneswar. 

Welcoming the participants. 
Prof. H.S. Ray. Director. RRL, con¬ 
gratulated Shri U. Pradhan. 
Proprietor of the farm for his 
enterprise and thanked him for ex¬ 
tending the facilities for the field 
demonstration. 

This was followed by an intro¬ 
ductory lecture on the crop by Dr 


H.D. Saxena. Head. Aromatic and 
Medicinal Plants Division; remarks 
on transfer of technology by Shri 
J.R Sahu. Head. Planning and In¬ 
formation Division; remarks by 
Shri Pradhan. and a vote of thanks 
by Dr S. Sahoo, Scientist. RRL- 
Bhubaneswar. Shri S.C. Paul, Shri 
P. Patra, Shri B.C. Mlshra and Shri 
S.P. Kanungo. Scientists of the AM 
Division, took active part In the 
discussion and field demonstration 
that followed. ' 

The primary aim of this 
programme was to demonstrate 
the agrotechnologies and distilla¬ 
tion processes for these promising 
crops to the entrepreneurs, district 
officials and extension workers 
right in the growers' field, for 
promoting their large scale cultiva¬ 
tion especially in the marginal and 
wastelands of the region. □ 

Chemical Examination 
of Some Indian 
Medicinal Plants 

Shri M. Marthanda Murthy while 
working at the Indian Institute of 
Chemical Technology (IICT), 
Hyderabad, carried out the chemi¬ 
cal examination of some Indian 
medicinal plants. The main objec¬ 
tive of the study was isolation and 
characterization of biologically ac¬ 
tive compounds from the higher 
plant extractives. The selection of 
plant species for investigation was 
based on their reported use in the 
traditional medicine and folklore 
remedies. A brief account of the 
studies made is presented here: 

Pygmacopremna herbacea 
(Roxb.) Moldenke (Telugu: Gantub- 
harangl) Is an Ayurvedic drug used 
as a single drug or In mixed 
preparations for the treatment of a 
number of ailments. From the 
hexane extract of the crude drug, a 
novel diterpenold quinone methide 
designated bharangln and a new 
phenalenone derivative designated 
pygmacone were isolated and their 
structures determined on the basis 


Field Demonstration on Large Scale Cultivation 
and Distillation of Aromatic Grasses-Palmarosa, 
Lemongrass and Citronella 
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of their mass. UV, IR, ID and 2D 
NMR, NMR and CD spectral 
analysis. Bharangln exhibited 
^remarkable cytotoxic properties on 
P-388 tumour system, an- 
tlamoeblc. antifungal, antibac¬ 
terial and blood sugar lowering 
properties. With a view to studying 
structure activity relationships of 
bharangln, some of Its reactions 
were investigated. 

Extractives of Azadirachla in 
dica seeds and kernels have been 
known to possess crop protective 
properties against insect pests. 
Fractionation of the ethanol extract 
of neeni seeds resulted In the Isola¬ 
tion of two analogues of azadlrach- 
tln designated as vepaol and 
isovepaol. Vepaol was found to be 
identical with 22.23-dihydro 23(1- 
methoxy-a/.adirachtin and 
isovepaol, a new compound, was 
shown to be 22,23-dihydro-23a- 
methoxyazadlrachtln. The struc¬ 
tures of these compounds were 
determined from a comparison of 
their NMR data wjith that of 
azadlrachtin. Vepaol exhibited 
remarkable Insect antifeedant and 
growth regulatory properties 
against 1st and lllrd Instar larvae of 
Mylhtmina separata (Oriental ar¬ 
my worm). A compound designated 
as nlmbidin, also isolated along 
with vepaol and isovepaol. was 
found to be closely related to salan- 
nln from a consideration of its ’ll 
NMR spectrum. 

Neolsoshinanolone and 1- 
epineoisoshinanolone were Iso¬ 
lated from the roots of Plumbago 
zaylanica, an Ayurvedic drug. 

Iguesterln, prlstlmerin and tln- 
genone were isolated from the root 
bark of Maytenus emargtnata 
which is reported to possess an¬ 
titumour properties. The structure 
of iguesterln was determined from 
the analysis of mass, UV, IR,‘h 
NMR, CD spectra and by suitable 
chemical reactions. 

Shri Marthanda Murthy 
worked under the guidance of Dr 
A.V.B. Sankaram of IICT, and Prof. 
Ch. Bheemasankara Rao, Andhra 


University, Waltalr, and was 
awarded Ph.D degree by Andhra 
University, Waltalr. for his thesis 
based on these studies. □ 

PROGRESS REPORTS 

CMRS Annual Report 
1989-90 

The Central Mining Research Sta¬ 
tion (CMRS), Dhanbad, during 
1989- 90 conducted investigations 
on 330 externally funded problems 
out of which 151 were new and 179 
were continued from the previous 
year. Studies were completed on 
101 problems and investigations 
were in progress in respect of 229 
problems. Research was also car¬ 
ried out on 16grant-ln-ald projects 
which were taken up earlier. In 
addition to these. 24 problems of 
the nature of service to industry 
were taken up. Out of these. Inves¬ 
tigations were completed on 13 
problems. 

During the year, CMRS set up 
an all-time high record In earnings 
through Its research and other 
technical services.The share of 
earnings from externally funded R 


& D work zoomed to 103% of its 
non-plan expenditure from 83% 
during the previous year. 

Technologies of seven Items 
were transferred to 34 firms for 
large scale production. Six new 
patents were filed. 

In the area of rock mechanics 
and mining methods, methods of 
extraction of coal seams were 
studied at Hatnal seam at Scetal- 
pur colliery of ECL: at Bhelatand 
colliery ofTISCO: for extraction of 
topmost lower Kajora seam and for 
final extraction of No.III seam un¬ 
derneath Bartunga hill at Chlrimlrl 
colliery of WCL. 

CMRS pillar strength equation 
was used for studying the 
feasibility of extraction of Kenda 
seam below surface property In 
east sector at New Kenda colliery of 
ECL. A simple equation, based on 
a photoelastic modelling, was 
developed to calculate stress over 
ribs at any stage of deplllarlng 
panel. Factor of safety could be 
defined after knowing its strength 
at a particular stage. This study 
would help In mine planning for 
bord and pillar worklrtg either by 
caving or stowing. 



A view of Chandman Copper open pit where CMRS carried out slope stability monitoring stutiet 
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Studies were made with an aim 
to make prediction and to achieve 
control of roof and ground move¬ 
ment parameters under specific 
geomlnlng conditions to promote 
conservation and safety in coal 
mines. Ground movement inves¬ 
tigations for affecting conservation 
of coal resources and development 
of methods of extraction of coal 
seams underneath surface fea¬ 
tures and struct^ures were in 
progress over 97 panels/ workings 
In different coal fields. 

CMRS developed an equation 
for determining maximum possible 
subsidence for Indian coal fields. A 
relationship was also established 
between volume of subsidence 
trough and other subsidence 
parameters which can be used to 
ascertain the volume of subsidence 
trough for reclamation purpose. 

An evaluation of specific ener¬ 
gy consumed by shearers for coal 
cutting was made for various 
operating longwall faces. A 
relationship was developed to 
predict field specific energy re¬ 
quirement for coal cutting as a 
function of laboratory specific 
energy, frequency of cleats of coal 
seam, depth of cover and thickness 
of extraction over a longwall face. 

Based on the strata control 
observations at MLrv/2 panel In 
XVI seam of Moonidih coal mine of 
BCCL, it was concluded that the 
high stress conditions In the gate 
road require a yielding type steel 
prop which can yield upto 50 cm 
and should have a load bearing 
capacity of about 30 tonnes. For 
this, two designs of steel prop (one 
made of U-sectlon steel and the 
other made of telescopic type steel 
pipes) were recommended. Inves¬ 
tigation was made on the be¬ 
haviour of strata and supports at 
W9 longwall panel at Dhemomain 
colliery and at Wl panel of Jhanjra 
project. 

An estimation of necessary 
support capacity of roof rocks over- 
lying Sanctoria seam at Parhelia 


colliery was made by a method 
developed by CMRS. 

Mechanized deplllarlng was 
experimented in eight coal mines 
by CMRS. covering 11 panels In 
different coalfields under varying 
roof conditions. This experimenta¬ 
tion helped formulating support 
guidelines and prediction of roof 
fall In advance for mechanized 
deplllarlng panels using SDL and 
LHD. 

Work was continued on 
methods of extraction and predic¬ 
tion and control of rock movement 
in non-coal mines. The stability of 
43.4 m wide auxiliary shaft pUlar 
and 48m thick crown pillar left at 
7th level and stabilities of existing 
and proposed underground work¬ 
ings at Maldeota (Surkhet and 
Timll Blocks) and Durmala mines 
of PPCL were Investigated. 

In the area of rock mechanics 
and geomlnlng techniques for 
opencast mines, investigations 
were made on ground stability. 

Under the drilling and blasting 
research studies made at CMRS. 
20 rounds of experimental blasts 
were fired at Harlpur colliery of 
ECL and blast Induced vibration 
was studied. An equation was 
developed to predict level of vibra¬ 
tion and calculate safe charges. To 
minimize vibration It was recom¬ 
mended that the safe charges for 
different distances should be cal¬ 
culated from the suggested equa¬ 
tion considering 5 mm/s as the 
safe limit of vibration. Blasting pat¬ 
tern was suggested to contain fly 
rock. Improve fragmentation and 
reduce vibration. 

Studies were continued for 
detection, prevention and combat¬ 
ing mine fire. After receiving an 
SOS call from authorities of Jitpur 
colliery of IISCO, an investigation 
was undertaken to deal with a fire 
which erupted through stopping 
No 1 and 2 of sealed off BMT 1 
panel. Thermal survey conducted 
by CMRS using infrared ther¬ 
mometer helped identify the vul¬ 


nerable points. To deal with the 
fire, hydrogel of silicic acid was in¬ 
fused by a technique standardized 
by the CMRS. The dead space be¬ 
hind the gallery was filled with 
solid inert slurry. As the mine was 
gassy in nature, nitrogen was in¬ 
fused to lower down the oxygen 
percentage, contain the fire and 
maintain the environment below 
the explosive limit. 

Following an incidence of fire 
in S4 panel of Jambad bottom 
seam, JK unit of Madhujore colliery 
of ECL was sealed off at pit top. 
causing production loss of about 
300 tonnes of coal per day and 
rendering 800 workers Idle. An all 
out effort was made jointly by 
CMRS and mine management to 
recover the mine. It was decided to 
flush liquid nitrogen through 
borehole for quick lowering of 
temperature and oxygen content of 
mine environment. This resulted In 
reopening of the mine In a record 
time of only three and a half month. 

During the year. 30 papers 
were published and 51 were 
presented in conferences/sym¬ 
posia. □ 

r TR^iNi^ COURSES 


International Training 
Programme on Environmen¬ 
tal Assessment and 
Monitoring 

An international workshop was or¬ 
ganized at the Central Leather Re¬ 
search Institute (CLRI), Madras, 
during the meeting of Heads of 
States of Commonwealth held in 
October 1989 in Malaysia, where it 
was decided to launch a coor¬ 
dinated and joint global effort to 
meet the increasing environmental 
threats. This declaration came to 
be known as Langkawl declaration. 
Canada agreed to sponsor can¬ 
didates from developing countries 
to undergo training in the area of 
environment under this declara¬ 
tion. 


154 


CSIR NEWS 



Recentfy, the Commonwealth 
Fund for Technical Cooperation, 
London, sponsored a course at 
^CLRI (1 March-25 April 1991) In 
which trainees from 17 countries 
(St. Lucia, Jamaica, Sel Chllles, 
Belize, Zimbabwe. Harare, Malawi, 
Papua New Guinea, Sierra 
Leonean, Guyana. Mauritius, Tan¬ 
zania, Western Samoa, Ghana. 
Malta. Zambia and India) par¬ 
ticipated. The eight-week training 
programme concentrated on en¬ 
vironment: environmental moni¬ 
toring, environmental analysis and 
environmental legislations. The 
special features of the programme 
Included field visits to industries 
and discussion with repre¬ 
sentatives of Industries. A number 
of special lectures also formed part 
of the course: the distinguished 
speakers Included Dr S. 
Varadarajan, Dr M.S. Swami- 
nathan, and Prof M.G.K Menon. 
The course was Inaugurated by the 
Chairman and Managing Director 
of Manall Refineries Ltd. Madras. 
The concluding session held on 24 
April was presided over by Dr 
Sathlkh. □ 


Corrigenda 

The photograph on the cover page 
of CSIRNews 15 April 1991, Is that 
of the solar water heating system at 
HAL, Bangalore and not at NAL, 
Bangalore, as mentioned. The sys¬ 
tem employs flat plate collectors 
with NAL black chrome. 

The photograph related to 
Flexural test on slurry Infiltrated 
fibre concrete specimen at SERC- 
Madras, appearing on the first page 
of CSIR News 15 May 1991, has 
been printed upside down. 

The names of the patentees of 
the Patent No. 1022/DEL/90 pub¬ 
lished on page 72 of CSIR News 30 
March have been wrongly printed. 
The correct names are: J.B. Pan- 
dya, B.D. Shethla, M.R. Rathod 
and E.RR Iyengar. 

The above errors are very much 
regretted. □ 


Honours & Awards | 
Dr R. Haque 

Dr R. Haque, Director. Central Fuel 
Research Institute (CFRI), Dhan- 
bad, has been nominated a Mem¬ 
ber of the Task Force for Oil Shales 
In the North-Eastern India, set up 
by the Ministry of Petroleum and 
Chemicals, Government of India, 
under the Chairmanship of Shrl 
B.K. Rao, Secretary (Mines). 

The Ministry of Environment 
and Forest, Government of India, 
has constituted a Special Commit¬ 
tee to go into the details of Green 
House Effect under the Chairman¬ 
ship of Dr A.P. Mitra, FRS, former 
Director General. CSIR. CSIR has 
drawn up a programme on Global 
Change (environmentally speak¬ 
ing) and for this programme. Dr R. 
Haque. Director, CFRI has been 
nominated a Member to undertake 
specific studies on methane emis¬ 
sion from paddy field, besides es¬ 
timating the release of carbon 
dioxide Into atmosphere by the 
burning of fossil fuels In this 
country. On behalf of the Director, 
CFRI, Dr Gulab Singh of the In¬ 
stitute was deputed to attend a 
meeting of this Committee, held In 
Delhi recently In which the CFRI 
report on production of CO 2 from 
coal utilization was submitted to 
the Chairman. □ 


PATENTS FILED 

1276/DEL/90: A process for the 
synthesis of 4, 5-substltuted 2- 
oxo-4-oxazolidlne carboxylic 
acids. D.K. Dlkshlt. S. Singh. G.K. 
Patnaik. R.C. Srlmal and B.N. 
Dhawan — Central Drug Research 
Institute, Lucknow. 

1278/DEL/90: An Improved 
process for the autocatalytlc 
(electroless) deposition of nickel on 
metallic surfaces from acidic 
baths. K. Narang, T.L. Sharma. I. 
Singh — National Metallurgical 
Laboratory, Jamshedpur. 


1280/DEL/90. A novel flux for the 
production of superior quality zinc 
base alloys. C.S. Slvaramakrlsh- 
nan, RK. Mahanti and K. Lai — 
National Metallurgical Laboratory, 
Jamshedpur. 

1281/DEL/90: An Improved 
process for iron electroforming 
using cast Iron as an anode, K. 
Narang. I. Singh and M.N. Singh — 
National Metallurgical Laboratory. 
Jamshedpur. 

L, „ annou n cements 

Hari Om Ashram Prerit Shri 

S.S. Bhatnagar Research 

Award for Desalination 

The Director, Central Salt & Marine 
Chemicals Research Institute 
(CSMCRI), Bhavnagar. invites ap¬ 
plications/nominations from per- 
son(s) who have carried out original 
research work In the field of 
Desalination, for consideration for 
the above referred award for 1990. 
The award is of Rs 8000 to be 
divided into two cash prizes of Rs 
5000 (1st prize) and Rs 3000 (Ilnd 
prize). 

The award is open to an Indian 
cItIzen/team for hls/her/thelr out¬ 
standing original research work 
carried out during five years Imme¬ 
diately preceding the year of grant 
of award, l.e. the work done during 
the period 1985-1989 will only be 
considered. 

The application In the 
prescribed proforma along with 
relevant documentary evidence (In 
six copies each) may please be sub¬ 
mitted to the Director. CSMCRI. 
Gljubhal Badheka Marg, Bhav¬ 
nagar 364002 (Gujarat) before 31 
August 1991 for consideration of 
the expert committee. 

The rules and regulations 
governing the award and the 
prescribed application form can be 
had from the Scientist, Planning 
Cell, CSMCRI. by sending a self 
addressed stamped envelope (size 
26.5 X 11 cm). □ 
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Industry-oriented 

Technology Courses at 
CECRI 

The Central Electrochemical Re¬ 
search Institute (CECRI), 
KaraJkudt, will be conducting the 
Ibllowing Industry-oriented Tech¬ 
nology Courses in 1991: 

A. Electrochemical Materials 
Science, Electrodics, Pollidion Con 
trol; Electrochemical Electronics 
and Instrumentation and Libranj 
Automation 

(I) Basics of Electrochemistry 
(8-12 July) 

Coordinator — Dr P. Ibidhakrlsh- 
namurthy 

Course Charges — Rs 7,50 

(II) Electrochemical pollution 
control and monitoring with spe¬ 
cial reference to electrochemical in¬ 
dustries (15-20 July). 

Coordinator — Dr R Vljayavalll 
Course charges — Rs 750 

(Hi) Microprocessors and their 
applications (22-27 July) 
Coordinator — Shri C 
Srlvldyarajagopalan 
Course Charges — Rs 750 

(iv) Computer concepts for 
library applications (7-11 October) 
Coordinator — Shrl N, Meyyappan 
Course Charges — Rs 750 

(v) Programming in dBase III 
plus for llbraiy applications 
Coordinator — Shri R. Srinivasan 
Course charges — Rs 750 

B. Inorganic/Organic Electro 
chemicals and Electrometallurgy 
and Thermics 

(I) Water treatment technology 
(5-9 August) 

Coordinator — Dr KjC. Narasim- 
ham/Shri V. Rengarajan 
Course charges — Rs 750 

(II) Caustic soda and chlorine 
technology (12-17 August) 
Coordinator — Shri S. Krish- 
namurthy 


Course charges — Rs 750 

(ill) Technology of Inorganic 
electrochemicals (19-23 August) 
Coordinator — Shri V. Rengarajan 
Course charges — Rs 750 

(Iv) Technology of organic 
electrochemicals (26-30 August) 
Coordinator — Dr P.N. Anan- 
tharaman 

Course charges — Rs 750 

(v) Electrometallurgy of 
aluminium and magnesium (2-6 
September) 

Coordinator — Shri T. Selvin 

Devasahayam 

Course charges — Rs 750 

C. Corrosion Science and En 
gineering 

(i) Corrosion science and en¬ 
gineering (general) (5-10 August) 
Coordinator — Shri Y.V.P 
r^imachandra Row 

Course charges — Rs 1000 

(ii) Cathodic protection systems 
and devices and anodic protection 
(12 - 17 August) 

Coordinator — Shri N. Palanis- 
warny 

Course charges — Rs 1000 

(iii) Inhibitors for corrosion 
prevention (19-24 August) 
Coordinator— Dr G. Venkatachari 
Course charges — Rs 1000 

(iv) Corrosion of steel In con¬ 
crete (26-31 August) 

Coordinator — Dr N.S. Rengas- 
wamy 

Course charges — Rs 1000 

(v) Corrosion control in oil and 
gas production and In refineries 
(2-7 September) 

Coordinator — Shri P. Subra- 
manlan 

Course charges — Rs 1000 

l^vi) Corrosion control in fer¬ 
tilizer Industry (9-14 September) 
Coordinator — Shri T.M. 
Balasubramanian 
Course charges — Rs 1000 


(vll) Corrosion control in sugar 
industry (16-21 September) 
Coordinator—Smt. C. Marikkannu 
Course charges — Rs 1000 

(viu) Pipeline corrosion and Its 
control (23-28 September) 
Coordinator — Shri R. Mecnak- 
shisundaram 

Course charges — Rs 1000 

(lx) Corrosion control in steel 
industries (30 September-5 Oc¬ 
tober) 

Coordinator — Shri S. Ramu 
Course charges — Rs 1000 

'fhe minimum qualifications 
for each course are: Bachelor’s de¬ 
gree in Chemistry. Physics. Metal- 
lurty or Engineering or Polytechnic 
Diploma. Relaxable In special 
cases of candidates who are other¬ 
wise suitable as entrepreneurs and 
candidates sponsored by 
employers. 

For further details, write to: 
Director. CECRI, Karalkudl 
623006. Tamllnadu. □ 

CSIR Senior Research 
Fellowships and Research 
Associateships 

CSIR has Invited applications for 
awarding Senior Research Fellow¬ 
ships and Research Associateships 
vide an advertisement 
|No.SRF/RA-EMR.l/91(2nd)l ap¬ 
pearing in the 6 July 1991 issue of 
Employment News. Eligibility con¬ 
ditions and application proforma 
are published alongwlth the adver¬ 
tisement, The application form 
may be cut out or copied from ad¬ 
vertisement and used. Indians 
presently abroad can also apply. 

The last date of receiving ap¬ 
plications is 16 August 1991. The 
applications duly completed in all 
respects should be sent to the 
Under Secretary. Extramural Re¬ 
search Division, Human Resource 
Development Group, CSIR Com¬ 
plex, Dr K S Krlshnan Marg, NPL 
Campus. Pusa, New Delhi 110012. 
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A report on the significant R&D 
activities of the Institute for the 
period appears on p. 182. 





NATIONAL INSTITUTE OF OCEANOGRAPHY, GOA 

R&D Highlights : 1990 91 


The National Institute of Oceanog¬ 
raphy (NIO), Goa. during 1990- 91, 
gave major thrust to: (A) National 
S&T Programmes which Included 
Oceanography of the Exclusive 
Economic Zone (EEZ), Survey for 
Polymetallic Nodules. Antarctic 
Oceanography. Air-Sea Interac¬ 
tion. and (B) Bilateral Programmes, 
namely, (1) Indo-German 
Programme on Particle Flux 
Studies In the Bay of Bengal; (2) 
Indo-US Programme on Bloactlve 
Substances from the Indian Ocean 
and Accelerated Corrosion of Me¬ 
tals and Alloys In the Marine En¬ 
vironment and (3) Indo-USSR 
Programme on the Trans-lndlan 
Ocean Geo-traverse Studies and 
Air-Sea Interaction in relation to 
monsoon dynamics. Another im¬ 
portant international programme 
undertaken by the Institute was 
the exploration of Caribbean 
waters, on board research vessel 
Sagar Konya, for the benefit of the 
Caribbean countries, which was 
hailed as a new initiative in the 
south-south cooperation. 

The institute undertook 22 new 
contract research projects during 
the year with a contract value of Rs 
38 million. The cash flow during 
the year from external sources was 
Rs 72 million. 

International Geosphere-Bio¬ 
sphere Programme (IGBP) 

Distribution of the green house 
gases, carbon dioxide and nitrous 
oxide was studied in detail In the 
Arabian Sea. 

Study on inorganic carbon 
components In the Arabian Sea in¬ 
dicated that Titration Alkalinity 
(TA) decreases from north to south 
and also from west to east. TCO 2 
also behaved similar to TA but with 
a very clear decreasing trend south 
ward at all depth levels. TCO 2 was 


found to be around 2400 pmol 
dm'^ at equator but In north it was 
more than 2600 pmol dm'^, with a 
maximum of2650 pmol dm'^ in the 
deeper layers. The most significant 
phenomenon was the deepening of 
isopleths (2300 pmol dm'^) around 
12°N. This could be due to the in¬ 
flux gf the Red Sea water and its 
Influence could be fell even in very 
deep layers. 

Measurements of nitrous oxide 
(N 2 O) at 16 stations in the Arabian 
Sea revealed high degree of surface 
saturation (186 ± 37%) and conse¬ 
quently large atmospheric fluxes of 
N 2 O (4.4612.60 pmol m'^d '). 
Usually high for a non-upwelling 
period, these values reflect the 
large vertical gradients of N 2 O just 
below the mixed layer as the verti¬ 
cal exchange coefficients 
(0.55±32cm^s ’) required to sus¬ 
tain the observed fluxes are not 
very high. The mechanisms 
proposed so far for the production 
of N 2 O were re-evaluated in the 
light of recent data on the nitrogen 


isotopic composition of N2O from 
the western North Pacific Ocean. A 
nitrification-denitrification couple 
represented by the pathway NH4- 
NO-N2O was proposed to be poten¬ 
tially dominant mechanism for 
N2O production in the ocean. This 
can explain the observed enrich¬ 
ment of ‘ ‘’N in N2O as compared to 
NO3 while nitrification or 
denitrification alone cannot do so. 

Appreciable horizontal (east- 
west) gradients in N 2 O concentra- 
tlons were observed at 
intermediate depths close to the 
continental margin off the west 
coast of India suggesting a possible 
sink of N 2 O within the marginal 
sediments. The diffusive loses of 
N 2 O to the denitrifying waters and 
marginal sediments were es¬ 
timated as 2 Tg Ny''. The Arabian 
Sea as a whole appeared to be a net 
source of N 2 O. The result sug¬ 
gested that the oceanic N 2 O 
production could have been under¬ 
estimated so far. The emission of 



1 . 3-D picture of the sea floor in an area of the Central Indian Ocean 
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N 20 from the ocean to the atmos¬ 
phere was proposed to be at least 
10 Tg N annually. 

'olymetallic Nodules 

Detailed and accurate bathymetric 
maps of the Central Indian Ocean 
Basin (CIOB) area of about 
145.000 sq. km were prepared. 
These maps are of Immense impor¬ 
tance as the topographic variations 
on the seafloor are found to In¬ 
fluence chemical composition of 
nodules as well as the variability of 
nodule occurrence (Photograph 1). 

A number of new seamounts, 
swells, small ridges, valleys and 
fracture zones were mapped in the 
CIOB area. During extensive 
k bathymetric survey in the basin, a 
number of seamounts were en¬ 
countered. Various physical and 
morphological parameters of these 
seamounts were measured. The 
seamounts occurring on 
Cretaceous oceanic crust were 
found to be taller, wider and flatter 
than (hose occurring olii lower to 
mid Tertiary oceanic crust. Dis¬ 
tribution and abundance of these 
volcanic seamounts of hotspot 
origin manifest the movement of 
Indian Plate in geological past. 
Taller and wider seamounts appear 
to experience continuous growth 
as a result of tapping of the magma 
chamber that moves with them 
while smaller seamounts from the 
younger oceanic crusts are con¬ 
sidered to be the result of stress 
depleted iiiagma conduit. Non- 
uniform spacing of these 
seamounts could be related to vari¬ 
able speed of gliding of the Indian 
Plate over hotspot in geological 
past. 

Radiochemical and paleon¬ 
tological studies revealed that 
erosion of top sediments in nodule 
bearing areas is due to circulation 
of cold water. 

A ^stem for cataloguing and 
interpretation of seabed photog¬ 
raphy data was evolved and used 


NROC INDEPENDENCE DAT (1991) AWARDS 
FOR BAERITORIOUS INVENTIONS 


Two CSIR processes have won 
the 1991 Independence Day 
Awards of the National Re¬ 
search Development Corpora¬ 
tion (NRDC) under its 
Invention Promotion 
Programme. The processes 
are: 

Microprocessor-based 
Automatic pH Control 
System for Sugar In¬ 
dustry 

Shri Laxml Narayan, Dr G.N. 
Achaiya, Shrl K.S.N. Rao, and 
Shri Kota Srinivas of the 
Central Electronics Engineer¬ 
ing Research Institute 
(CEERI), Pllaril, have been 
jointly awarded a sum of Rs 
30,000 for the development of 
microprocessor-based auto¬ 
matic pH control sfystem for 
optimizing the Juice clarifica¬ 
tion process in sugar in¬ 
dustry. The device controls 
continuously the flow of lime 
and sulphur dioxide gas and 
thus controls the pH of the 
treated juice at the optimum 
level in the sulphlter stage. 
Over 100 ^sterns based on 


this technology have been in: 
stalled in various sugar fac¬ 
tories in the country. 

Process for the Manufac¬ 
ture of Low-Moisture 
Refractory Composition 

Dr Anukul Chandra Das and 
Dr Goutam Baneijee of the 
Central Glass & Ceramic Re¬ 
search Institute, Calcutta, 
have been jointly awarded a 
sum of Rs 25,000 for the 
development of process for the 
manufacture of low-moisture 
refractory composition con¬ 
taining 45-50% alumina use¬ 
ful for the preparation of high 
performance refractory cas¬ 
tables. The invention pertains 
to the development of a cas¬ 
table aluminous refractory 
composition using low-cost 
and readily available raw 
materials such as wide variety 
of aluminous grog, slllimanite 
sand, microfine silica waste, 
etc. together with calcium 
aluminate binder and defloc- 
culant. The product is 
presently being used m the 
steel plants. 


to predict the potential impact of 
nodule mining in the CIOB-area. 

An unusual spin off from the 
study of nodule was the recovery of 
flanged tektlte (australlte) button 
from the surflclal sediments in 
CIOB area at a depth of 5300 ni 
which signifies a large westward 
extension of the australlte sub¬ 
stream field into the Indian Ocean. 
Occurrence of this tektlte in CIOB 
area casts doubt on long held views 
that australlte do not occur north 
of23‘*SLat. 

Antarctic Oceanography 

One scientist from the Institute 


participated in the tenth Antarctic 
Expedition. The studies carried out 
in the Antarctic region show that 
the horizontal kinetic energy near 
the ice shelf of Dronning Maud 
Land coast of Antarctica during 
austral summer season is chiefly 
controlled by tides and the surface 
wind forcing is inhibited by shallow 
seasonal thermocline. Tectonic 
map of astrld ridge of Queen Maud 
Land was prepared. 

The physico-chemical and 
biological studies in Antarctic 
Lakes at Schirmacher Indicated 
the lake waters to be super¬ 
saturated with oxygen. The In- 
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crease in chlorophyll and benthic 
microfauna over the years sug¬ 
gested the influence of human in¬ 
terference. The microbenthic 
faunal distribution was found to 
vary from lake to lake depending on 
the sediment texture. 

tsianci Development Programme 

Site suitability studies were carried 
out in the coastal waters of An¬ 
daman for setting up of demonstra¬ 
tion aquaculture production sys¬ 
tem: 8 suitable areas were 
identified. Transfer of technology of 
intense polyculture of flnflshes was 
successfully demonstrated in An¬ 
daman and Nicobar group of is¬ 
lands. 

Mapping of mangrove distribu¬ 
tion of Andaman and Nicobar Is¬ 
lands was completed. Total 
mangrove area has been estimated 
to be about 80,000 ha. 


(,'oustal /one M;utag<*nienl 


Mangrove vegetation of Kerala, 
Karnataka, Goa, Maharashtra and 
Gujarat was surveyed by using 
land-sat data, aerial photographs 
and ground-truth data. 

Studies on the beach and surf 
zone dynamics between Ratnaglri 
and Mangalore on the west coast of 
India suggested that the beaches 
are stable over the annual cycle. 
The annual net sediment transport 
direction varies along the study 
area, being southerly at Ratnaglri, 
Tadrl and Mangalore and northerly 
along Vengurla. The sediment 
transport is relatively low at Ven¬ 
gurla, Mangalore and Coondapur 
throughout the year. 

The inlet hydrodynamic 
studies at the mouth of the Chilka 
Lake in Orissa, which constantly 
migrates towards north, showed 
that the reduced cross-section of 
the inlet mouth aflects the tidal 
prism and the ecology of the lake. 
The studies suggested that an ar¬ 
tificial opening 700m wide and 
10m near Brahmapur could be 



2 Marine growth on experimental panels painted witti (a) Paint, (b) Paint fruit extract of Sapin- 
dus trifoliatus and (c) Paint + fruit extract of Randia brandsii, after two month’s exposure in f 

marine environment 
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more effective to'increase the tidal 
prism. 

Coastal oceanographic studies 
'were undertaken at a few locations 
along the coast for management of 
coolant water intake and discharge 
for nuclear power plants. Crucial 
environmental factors such as 
probable stagnation of warm water 
and abrupt water temperature 
variations associated with frontal 
movement were delineated at these 


locations. Thermal pollution 
regulatory limits for shore based 
nuclear power plants in relation to 
environmental and biotic conser¬ 
vation measures were delineated. 

Air-sea Interaction 

A high coherence was found be¬ 
tween the sea level pressure and 
sea surface temperature during the 
formation of monsoon low pressure 
systems over the head of Bay of 
Bengal. 


The heat budget Investigations of 
the Caribbean Sea Indicated a sur¬ 
face heat gain of about 50 Wm'^ 
during pre-hurricane period. 

The specific humidity gradient 
was found to be the controlling fac¬ 
tor for higher premonsoonal 
evaporative heat flux over the 
southwestern Arabian Sea. 

The premonsoonal SSTs of the 
Arabian Sea were found to be posi¬ 
tively correlated with the monsoon 
rainfall while the relation was 
negative during post-monsoon. 

The convective activity In the 
atmosphere overlying the western 
Arabian Sea was moderately sup¬ 
pressed during summer monsoon 
of 1983. 

The spectral analysis of surface 
meteorological parameters of the 
Arabian Sea collected over a period 
of 25 years (1948-72) indicated 
energy peak at 2-4 year period. 

The surface area of the warm 
pool (region > 28°C) in the 
equatorial Indian Ocean was found 
to decrease from 24 x 16® km^ In 
April to 8 X 10® km^ In September. 

aiid Paiunictcr', Map¬ 
ping the r,L7 lA India 

Physical processes: The studies 
revealed that (he surface wind 
drift along the west coast of 
India during monsoon period 
weakens as the poleward under¬ 
current strengthens and vice- 
versa. The upwelling band of 40 km 
wide along the western boundary of 
the Bay of Bengal during summer 
monsoon is of typically wind driven 
nature and an undercurrent is 
suggested below the upwelling 
band. The dynamic topography 
outside the upwelling band has cel¬ 
lular structures possibly Indicating 
the presence of shelf waves with 
longshore wavelength of 400-500 
km. 

The cyclonic gyre occurring 
during monsoon period In the 
southern Bay of Bengal Is primarily 
due to positive wind stress curl and 
the boundary antlcyclonic cells are 



3. Accumulation of cysts of Artemia at the edges of pond 



4. Adult Artemia (size 10mm) - an important live feed for shrimps and fish hatcheries 
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Influenced by fresh-water influx. 
The mass balance studies sug¬ 
gested an upward velocity of about 
2 X 10 ® ms ' from the depth of 
2500 m in the central Bay of Ben¬ 
gal. The signature of coastal up- 
welling showed latitudinal 
variation during summer monsoon 
along the western boundary of the 
Bay of Bengal. 

The presence of equatorial un¬ 
dercurrent was Inferred in the 
western Indian Ocean, based on 
the data of XBfl' crossings which 
are made during southwest mon¬ 
soon. However, a full-fledged 
equatorial surface Jet was found 
between 84°E and 92''E in associa¬ 
tion with strong undercurrent 
beneath it during the premonsoon 
time. 

The studies on tides in the deep 
Arabian Sea indicated the stronger 
nature of M 2 tidal current over S 2 
and Ki currents. 

Modelling: An analytical model 
linking the geometry of the cross- 
section and the estuarine 
dynamics was developed. The 
model shows that the diffusion 
coefl'lcient over a tidal cycle in rec¬ 
tangular channels can lead to flood 
dominance and channels with rnud 
flats can lead to ebb-dominance. 

A numerical model using semi- 
Impllcit scheme to simulate tidal 
circulation along the west coast of 
India was validated: the model 
simulates phases accurately rather 
than the amplitudes. The results 
indicated the effect of geometry in 
causing high tidal amplitudes in 
the Gulf of Kutch, 

Remote sensing: Studies using 
remotely sensed data on ocean 
colour, showe‘d that the growth 
response of phytoplankton leads to 
biological Implications with inter- 
annual variability affecting the 
evolution of sea surface tempera¬ 
ture and thereby the climale. 

Chemicalpnxysscs: Geograph¬ 
ical extent of denitrification in 
the Arabian Sea was estimated in 


relation to the physical processes. 
Nitrite distribution showed little 
correspondence with primary 
productivity and the three major 
sites of seasonal lipwelling ap¬ 
peared to be located outside the 
/.one of Intense denitrification. The 
locus of the most Intense 
denitrification appeared to extend 
southwest from the shelf break off 
Gujarat. 

The riverine inputs of materials 
into the Arabian Sea and the Bay 
of Bengal were calculated. The 
major ion contents were found to 
be Inversely proportional to the 
river runoff specifically for the 
rivers Joining the Arabian Sea. The 
Bay of Bengal receives total dis¬ 
solved solids of the order of 
207xl0'^ gy '. On an average the 
Indian rivers are enriched in major 
ions as compared to the average for 
world rivers. 

Pollution: Maps on pesticide 
residues in the surficlal sediments 
along the west and east coasts of 
India were updated. 

The sea surface microlayer 
(SML) and sub surface layer (SSL) 
studies in the northern Arabian 
Sea Indicated enrichment of 
nutrients in SML compared to 
tho.se in SSL. and a decrease in 
enrichment factor towards off¬ 
shore. 

The static bioassay tests of oil 
dispersants such as castrol and 
sllckgone LTE on green mussel and 
prawns indicated that castrol is 
preferable to slickgone LTE for ap¬ 
plication to the Indian marine en¬ 
vironment. 

Water quality study In Bombay 
High Indicated decrease in dis¬ 
solved oxygen (DO) but no other 
change In water quality parameters 
over the years from 1976 to 1988. 

Coastal pollution monitoring 
study around Bombay indicated 
that the prevailing pollution has 
not reached the alarming stage to 
cause high instantaneous mor¬ 
tality. 


Comparative study of chaetog- 
naths fauna Inhabiting nearshore 
waters of Bombay indicated that 
the chaetognath population steadi¬ 
ly declines and Sogtlta bedoli is the 
only tolerant species in sewage pol¬ 
luted area. 

Coastal pollution monitoring 
study between Cochin and Man¬ 
galore indicated that the observed 
values of various parameters are 
within acceptable water quality 
levels. Investigations along the 
north-west coast of India between 
Okha and Ratnagiri showed the 
values for the regions free from 
contamination to be comparable 
within the general variability in¬ 
herent to the nearshore waters. 
However, the areas influenced by 
waste water release were typically 
characterized by low and fluctuat¬ 
ing dissolved oxygen and higher 
P05^. 

Marine Biotechnology: An¬ 
tibodies of 3 strains of sulphate 
reducing bacteria and a species of 
marine fungus were raised in the 
laboratory. These have wide ap¬ 
plications in the environmental 
protection, biomedicals and im¬ 
provisation of food resources. 

High cellulose content of 31% 
was recorded in a marine algae 
Valoniopsis pachynema and its use 
for paper pulp manufacture was 
Investigated. 

Method for extraction, testing 
and stabilization of LAL — a 
universal endotoxin tester from 
Horseshoe Crab — was stand¬ 
ardized for commercialization. 

Geological studies: Geochemi¬ 
cal studies on surflcial sediments 
of the western continental margins 
of India Indicated high concentra¬ 
tion of Mn in the lower slope and 
deep sea region. This high con¬ 
centration was attributed to the 
supply of Mn released from the 
upper slope sediments under the 
anoxic conditions. In the sedi¬ 
ments of the upper slope region, 
organic carbon and CaCOa con¬ 
tents were found to be high. This 
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feature was attributed to high 
production of overlying waters and 
preservation of organic carbon due 
•iirlo impingement of oxygen mini¬ 
mum layer on the slope. 

Total magnetic Inlensity 
anomaly maps of the western and 
eastern shelves of India and their 
associated structural trends were 
delineated. A system of NNN-SSE 
trending faults greatly influenced 
the basaltic and granitic basement 
off Bombay High. The lateral extent 
of two major regional faults be¬ 
tween 18°48'N and 19°35'N 
latitudes were found to separate 
three crustal blocks consisting of 
the Inner-shelf, the offshore basin 
and the Bombay High, indicating 
the rifting phase of the crust. 

^ Multi-sensor underway 
geophysical data collected offVen- 
gurla indicated the presence of 
buried creeks of fluvial origin, and 
these appeared to be the former 
positions of rivers flowing from 
nearby coast and debouching into 
the Arabian Sea during late Pleis¬ 
tocene. 

A new NNE-SSW trending 
basement high/ridge, offset by E- 
W trending faults was identified in 
between 85”- 90°E ridges, in the 
Bay of Bengal. 

Three contour maps were 
generated from the processed mag¬ 
netic and bathymetry data of the 
eastern continental shelf and part 
ofBengalFandO- 12”N.80- 88°E). 
A major lineatlon in the central 
Bengal Fan suggesting the exten¬ 
sion of 85°E Ridge to the northern 
part of the eastern continental 
shelf off Chllka Lake was 
delineated. It was observed that 
high magnetic anomalies occur 
over the northern part of the east¬ 
ern continental shelf between 
Vlsakhapalnam and Chllka Lake 
suggesting a shallow basement. 

Ocean engineering: Two computer- 
aided models, one to evaluate static 
and dynamic response of in¬ 
strumental mooring in the deep 


and shallow waters and the other 
for evaluating the stresis for marine 
risers subjected to wave and cur¬ 
rent loadings, were developed. 

The directional spectra of 
waves observed off Karwar on the 
west coast Indicated that 
predominantly the high wave ener¬ 
gy is concentrated between 235° 
and 248° during southwest mon¬ 
soon and 215° and 220° during 
non- monsoon period. 

A computer model was 
developed for obtaining two dimen¬ 
sional energy spectra using non- 
dlrectional wave data. 

A mesh-type surf zone 
suspended sediment trap was 
designed, fabricated and tested in 
the field. Also a gravity corer was 
designed and fabricated to obtain 
sediment core samples from the 
nearshore region for the pur]50se of 
geotechnical investigation. 

Corrosion 

Study on macrofouling in Mor- 
mugao Harbour waters revealed 
higher fouling potential of 
aluminium panels as compared to 
that of fiberglass. 

Field tests on antifouling using 
extracts of fruits of terrestrial 
plants Randia brandisii and Sapin- 
dus trifoliatus revealed their settle¬ 
ment inhibition properties 
(Photograph 2 a.b.c). 

.Corrosion studies on five dif¬ 
ferent construction materials indi¬ 
cated that the metals and alloys 
corroded in their decreasing order 
as mild steel > copper > cupro- 
nickel> brass> stninle.ss steel. 

At 1000 m depth, conjoint use 
of coating (paint) and sacrificial 
anode was found to be the most 
effective met hod for protecting mild 
steel. 

Study on the effect of stresses 
on the permeability of salts in the 
concrete Indicated that higher the 
stress level, more the penetration 
of the salts like chlorides and sul¬ 
phates. 


Drugs and Diagnostics 

Six new species of sponges and 11 
new species of soft corals were dis¬ 
covered and described. 

Active principles from Acan¬ 
thus illiciJcAius (2- benzoxazollnone) 
and Acanlophora spicifera (auran- 
tlamldes) were synthesized and 
were under testing. 

Chemical Investigation of Ir- 
cinia ramosa resulted In the isola¬ 
tion and characterization of 5 
minor sterols. 

Several antibacterial com¬ 
pounds were isolated from the 
sponge Haliclona sp. 

Marine Instrumentation 

A first model of recording electronic 
bathythermograph was released to 
NRDC for commercialization. 

The design and basic 
electronics of a Moored Data Buoy 
was completed. The entire buoy 
system was tested as per specifica¬ 
tions. 

Acoustic Tomography 

NIO participated in the interna¬ 
tional programme ‘Heard Island 
Experiment’ onboard ORV Sagar 
Kanija during January-February 
1991 and collected data on acous¬ 
tic field utilizing deep sea drifting 
buoys, sono buoys and receiver ar¬ 
rays suspended from the ship. 

Ray tracing employing range- 
dependent programme was carried 
out utilizing 66 historical sound 
speed profiles starting from the 
Heard Island (53°13.9'.74°30.6'E 
to 10°N and 74°E) covering a 
propagation range of 7000 km. It 
was found that for source depth of 
150 m. the travel time was of the 
order of 4686 seconds and the in¬ 
tensity loss was 150 dB. 

Studies on optimisation of 
acoustic source and receiver 
depths in the ocean revealed that 
maximum number of eigen rays 
reach the receiver when the trans¬ 
mitter and receiver are both located 
close to the sound speed minimum 
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layer. Identification of the acoustic 
rays is simplified employing the 
beam forming techniques. 

Indo USSR Programme on 
Occanogiaphy 

Diagnostic and semi-diagnostic 
modelling of the Arabian Sea cir¬ 
culation during summer and 
winter monsoon seasons resolve 
the fields of temperature, salinity 
and currents fairly well, com¬ 
parable with the climatic data. The 
same model when extended to 
equatorial regions of the Indian 
Ocean could simulate the complete 
system of equatorial currents. 

MIR submersible investiga¬ 
tions in the Back Arc basins of the 
southwest Pacific showed the 
presence of active hydrothennal 
/.ones with massive sulphide 
deposits. These deposits mainly 
contain copper and zinc with sig¬ 
nificant concentrations of lead, ar¬ 
senic. bismuth, silver, gold. etc. 
Such type of deposits can be ex¬ 
pected in the Back Arc basin of 
Andaman Island. 

Thickness of the Paleozoic. 
Mesozoic and Cenozoic formations 
and the oldest Mesozoic oceanic 
crust and the abandoned ridge axis 
were identified between 11" and 
18"S Lat. from northwest continen¬ 
tal margin of Australia to the Mas- 
carenc Plateau. Continental crust 
of the Exmouth plateau and Joey 
Rise is overlain by Paleozoic. 
Jurassic. Middle Crustaceous (3.6 
km thick) and Cenozoic (2 km 
thick) sediments. The Mascarcne 
plateau consists of relict continen¬ 
tal crust and is overlain by the 
Mesozoic - early Paleoccne vol- 
canlcs of 2-^ km thick .sediments. 

The processed seismic sections 
of the dcrormatlon zone in (he 
central Indian Ocean indicate the 
area south of the cciuator to be 
more defonned compared to that in 
north. Both the basement and the 
overlying sediments arc dcforihed 
into a series of anticlinal folds 
having both long (150 km) and 


short (20 km) wave lengths. The 
vertical uplift of the folded base¬ 
ment/sediments is nearly 375 m in 
the area of maximum deformation. 
The deformed sediments are 
bounded by high angle reverse 
faults. 

Indo German Project on Particle 
I'lux Studies 

Twelve sediment traps were 
recovered and redeployed in the 
northern Indian Ocean at 6 sites 
during the cruise of RV Sonne. Par¬ 
ticle fluxes measured continuously 
for one year at three locations In 
the Arabian Sea using time-series 
sediment traps showed that 
llthogenlc sedimentation processes 
are strongly coupled to biological 
processes. The vertical flux of 
lllhogenic matter is controlled by 
episodic production and fluxes of 
biogenic matter. 

G.'iribbea n Ocea nographic 
Resources Exploration (CORE) 
Project 

The institute undertook explora¬ 
tion of Caribbean waters onboard 
the research vessel Sugar Kanija 
during April-May 195)0 for the 
benefit of Caribbean countries 
under the Caribbean 
Oceanographic Resources Ex¬ 
ploration Project (CORE). The 
CORE Programme was developed 
by the Commonwealth Science 
Council (CSC) in collaboration with 


Department of Ocean Develop¬ 
ment. NlOand the Caribbean Com¬ 
monwealth. This was hailed as a 
new initiative in the South-South 
Cooperation and biggest project 
ever initiated by CSC for promoting 
scientific collaboration among 
Commonwealth countries. 

Data Products 

Geophysical atlas of the eastern 
Arabian Sea was brought out 
showing bathymetric, magnetic 
and gravity data in the form of two 
and three dimensional diagrams. 

Oceanographic Surveys 

Seven cruises on ORV SugarKanya 
and 1 cruise on MV Nand Rachil 
were undertaken. About 3700 
mandays were spent on board the 
vessels for collection of 
oceanographic data and informa¬ 
tion from Arabian Sea and Bay of 
Bengal. 

Technology Transfer 

The commercial scale technology 
for culture of brine shrimp Arlemia 
was transferred to M/s Ballarpur 
Industries Ltd. The culture of Ar 
temia was introduced in the 
saltpans in Slngach near Jam¬ 
nagar. Gujarat. About 400 kg of dry 
cysts of Ariemia were harvested 
and commercialized (Photographs 
3.4). 

The institute celebrated its sil¬ 
ver jubilee during the year. U 


Science Cooperation between CSIR of India 
and SETS and NSFC of China 


At the Invitation of Director 
General, Slate Bureau ofTechnlcal 
Supervision (SETS) and Executive 
Vice Chairman, National Natural 
Science f'oundation (NSFC) of 
China, a CSIR delegation compris¬ 
ing Dr G. Thyagarajan, Director. 
Central Leather Research In¬ 
stitute. Madras, as leader and Dr 
S.K. Basu. Director. Institute of 
Microbial Technology, Chandigarh 
and Shri K.N. Johry. Adviser. Inter¬ 


national Scientific Collaboration, 
as members visited Peoples’ 
rtepublic of China from 24 June to 
1 July 1991. 

There has been a continuing 
dialogue between CSIR, NPL and 
BIS from Indian side and SBTS 
from Chinese side on need to estab-’ 
lish cooperatlon'ln Metrology, 
Standards and Quality Control be¬ 
tween the two countries. It was 
recently decided that CSIR and 


188 


CSIR NEWS 



SETS may enter Into a lormal 
protocol of cooperation. During the 
visit of CSIR delegation, a protocol 
on Cooperation between CSIR and 
SETS was signed by Shri K.N. 
Johry on behalf of CSIR and Dr Lu 
Shaozeng, Deputy Director 
General, on behalf of SETS. The 
areas of cooperation include: 
Physlco-Mechanlcal Standards, 
Electrical/Electronics Standards, 
Standardization & Quality Control, 
etc. 

NSFC, the premier funding 
agency for R & D projects in China, 

India - Bangladesh 

A science delegation from 
Bangladesh, consisting of Mr 
Hablbur Rahman, Additional 
Secretary, S&T Division, as leader 
and Dr Md. Walliuzzaman. Chair¬ 
man, Bangladesh Council of Scien¬ 
tific & Industrial Research (BCSIR) 
and Prof. Nurul Islam. Director. In¬ 
stitute of Appropriate Technology 
as members, visited India from 29 
July to 5 August 1991 to work out 
a programme of cooperation in S&T 
between the two countries. 


had proposed cooperation between 
CSIR and Chinese R & D institu¬ 
tions in some of the areas including 
Global Change. Biological, Physical 
Sciences, etc. The CSIR delegation 
visited some of the R & D institu¬ 
tions with a view to Identifying 
specific areas of Cooperation be¬ 
tween CSIR and NSFC. An under¬ 
standing was reached with NSFC to 
conclude a separate arrangement 
between CSIR and NSFC. Delega¬ 
tions from both SETS and NSFC 
are expected to visit CSIR early 
next year to further work out 
details of cooperation. U 

S&T Cooperation 

A protocol of cooperation be¬ 
tween the Department of Scientific 
& Industrial Research (DSIR), India 
and the S&T Division of 
Bangladesh, was signed on 31 July 
1991 by Dr S.K. Joshi, Secretary. 
DSIR and Direclor General. CSIR 
and Mr Hablbur Rahman, which 
assigns the role of future coopera¬ 
tion to CSIR of India and CSIR of 
Bangladesh. The protocol is a fol¬ 
low-up of the high level exchange 
visits of Dr A.P. Milra, the then 


Director General. CSIR to 
Bangladesh and of Mr Eusuf, 
Secretary. S&T Division of 
Bangladesh, to Int^iia In 1989. 

The Bangladesh delegation 
vjsited NPL, CEL and NRDC in 
Delhi; CDRl, CIMAP, NBRI and 
ITRC in Lucknow and CGCRI and 
IlCB in Calcutta to identify specific 
areas of cooperation. A memoran¬ 
dum was signed between CSIR of 
India and CSIR of Bangladesh by 
Shri K.N. Johry. Adviser. CSIR and 
Dr Md. Walliuzzaman, Chairman, 
BCSIR, on 2 August 1991. in which 
areas of future cooperation have 
been listed. These include: Solar 
Photovoltaics, Bio-Technology in¬ 
cluding Tissue Culture, Food Tech¬ 
nology, Medicinal & Aromatic 
Plants, Instnimentatlon, Glass & 
Ceramic Research and S&T Policy 
and Management. The BCSIR 
scientists will also be trained in 
CSIR laboratories under a long¬ 
term fellowship programme. J 

Thermal Stabilization 
of Rice Bran 

The Technology Mis.sion on Oil¬ 
seeds (TMO) initiated by the 
Government of India to identify 
potential sources of oils and lake 
measures to increase the in¬ 
digenous supply of edible oils, 
identified rice l)ran as the most 
promising existing source. 
Development of a suitable 
.stabilization process was conse¬ 
quently named a high priority task, 
which was assigned to the Indian 
Institute of Chemical Technology 
(IICT), Hyderabad. 

The thermal stabilization 
process developed at IICT is based 
on the use of the.rota disc proces¬ 
sor. a novel thermal processor 
which enables not only good 
mixing of solid particles but also a 
high rate of heat transfer It con¬ 
sists of a horizontal, steam heated 
rotating shaft carrying, at short 
spacings. interconnected discs 



Dr S.K. Joshi and Shri Habibur Rahman signing the protocol on SST Cooperation between India 

and Bangladesh 
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with small ‘lifters’ attached at their 
periphery to mix the charge 
vigorously! The shaft rotates tnside 
a steamjacketed trough which car¬ 
ries at one end a hopper for feeding 
the material which Is discharged 
through a discharge port at the 
other end. A facility for adding 
water to the charge as fine spray by 
way of a feed spout Is provided. 

As the moist bran enters the 
processor, it gels quickly heated up 
due to the rotating hot discs. The 
bran is continuously agitated and 
gradually pushed forward and is 
subjected to efficient and uniform 
heating. The bran gets adequately 
stabilized by the time it is dis¬ 
charged from the processor. One 
advantage of this process is that 
unlike in many other wet stabiliza¬ 
tion processes, the stabilized bran 
needs no drying. On cooling to 
room temperature, it can be 
bagged. As moisture is added to the 
bran before stabilization, the 
weight loss due to moisture dif¬ 
ference is minimum. 

A distinct advantage of the 
process developed is that the 
colour fixation in the oil from sta¬ 
bilized bran, which is concomitant 
with thermal processes and which 
adversely affects the oil quality, is 
minimized due to the mild condi¬ 
tions employed. 

The stabilized bran was found 
to store well for atleast one month 
without any significant rise in the 
free fatty acid content in the oil. 
The increase was only 2-3 units 
after 4 weeks. The colour of oil from 
the stabilized bran was quite low 
and was comparable to that of oil 
from the control sample. The 
results were confirmed from the 
data on.stabilized bran samples 
collected and analyzed by scien¬ 
tists from OTR], Ananthapur. Over 
2 tonnes of bran was stabilized and 
bulk storage studies were carried 
out which also confirmed the 
results with respect toelTectiveness 
of stabilization and refined and 
bleached oil colour. The stabilized 


and bulk stored bran was in¬ 
dustrially evaluated for extrac- 
tabillty, pellet strength and quality 
of oil. These characteristics were 
not found to alter as a result of 
stabilization. The processor has a 
throughput of 100 kg/h which 
matches the bran production rate 
in a 50 tonnes/day rice mill. It is 
therefore easy to couple with the 
equipment in a modem rice mill. 

The rota disc processor was 
Installed in a rice mill in Hyderabad 
and the process was demonstrated 
to rice millers, solvent extractors, 
equipment manufacturers, repre- 
seratatlves of Solvent Extractors’ 
Association of India and Chairman 
and members of the Rice Bran 
Stabilization Technologies Evalua¬ 
tion Committee of Mini Mission 11 
of TMO. Recently the process was 
demonstrated to rice millers at 
Raipur. For further demonstration, 
the processor was installed and 
commissioned In the rice mill of 
M/s M.P. State Cooperative 
Marketing Federation Limited at 
Durg (M.P.). Demonstrations are 
also envisaged in U.P. □ 


Speciality Paper Plant 
at Kanikutty starts 
production using 
RRL - Jorhat 
Technology 


The technology for direct copy 
paper and heat sensitive paper, 
developed by the Regional Re¬ 
search Laboratory (RRL), Jorhat. 
was released through NRDC to the 
Hi-Tech Paper Co.. Karukutty, 
Kerala, who has set up a unit at 
Karukutti. The unit, first of its kind 
in the Kerala Stale, has started 
production. 

Direct copy paper is used for 
multiple telex rolls, computer list¬ 
ing papers, airline tickets, etc. Heat 
sensitive papers are used in record¬ 
ing apparatus. e.g. gas 



Samples of direct copy paper 

chromatograph recorders, 
spectrophotometers. GLC. ECG 
and GPC units and seismologlcal 
recording inslnimenls. 

RRL-Jorhal provided the 
process know»how including 
process parameters, raw material 
requirements and specifications, 
test equipment, product specifica¬ 
tions and analytical procedures, 
etc. The laboratory also assisted 
the party in commissioning the 
plant and in its trial runs. Li 


Harsha — The portable 
high efficiency multi- 
fuel chulha 

Solid fuels and agricultural wastes 
such as charcoal, coal, coal bri¬ 
quettes. fire wood, wood chips, 
bush, coconut husk, bagasse and 
cowdung-cake are burnt In con¬ 
ventional chulhas generally in an 
inelhctent manner. These chulhas 
consume more fuel, produce lot of 
smoke and are a great health 
hazard. The Regional Research 
Laboratory (RRL), Bhubaneswar, 
has developed a portable high ef- 
llciency multifuel chulha, Harsha. 
which Is well suited for rural as well 
as urban needs. With reduced fuel ^ 
consumption and alrtiost smoke- 
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less operation. Harsha is different 
from other chulhas as it can bum 
individually or in combination with 
different fuels and agricultural 
wastes without choking the grate 
during the entire period ofbumlng. 
The volatiles of the fuel bum inside 
the perforated combustion cham¬ 
ber and the fixed carbon of the fuel 
bums in the troughs of the cor¬ 
rugated grate at bottom in a two 
stage combustion process. The 
waste radiant heat from the chulha 
surface preheats the air and this 
air is sucked into the chulha both 
ways as primary and as secondary 
air that helps in complete combus¬ 
tion of the fuel. With overall ther- 


Rates of reactions were beginning 
to be measured for reagents In 
selected electronlc-vibratlonal- 
rotational states and products in 
specific internal states with relative 
translational energy of reactants 
controlled typically under beam 
conditions. The shift in the eighties 
was from scalar to vector observ¬ 
ables. ‘Dynamical stereochemistry' 
is the preferred usage now. Theory 
has kept pace with experiment at 
every stage. 

Dr Sathyamurthy and 
coworkers at IIT-Kanpur have been 
Involved in studying theoretically 
elementary reactions using classi¬ 
cal trajectories and time-depend¬ 
ent quantum mechanical (wave 
packet) approach as diagnostic and 
predictive tools. They have corre¬ 
lated the features of potential-ener¬ 
gy surfaces with dynamical 


*Dr N. Sathyamurthy. Profe.ssor In the 
IX-partment of Chemistry, Indian Institute 
of Technology, Kanpur, has been chosen for 
the 1990 Shanti Swarup Bhatnagar f’rlze in 
Chemical Sciences (along with Dr U.M. 
Choudary of the Indian Institute of Chemi¬ 
cal Technology, Hyderabad) |CS/R News, 41 
(1991), 51). 


mal elllclency of24,33.34 and 42% 
for coal, firewood, bagasese and 
cowdung combustion respectively 
as compared to the 6-12% in the 
case of conventional chulhas. Har¬ 
sha chulha’s fuel saving is 40-50%. 

Under a DNES Plan to produce 
18 lakh Improved chulhas every 
year. Harsha chulha is being 
manufactured by four parties 
(Orissa-1. West Bengal-2. Uttar 
Pradesh-1). Till March 1991. over 
one lakh Harsha chulhas had al¬ 
ready been manufactured. Shri S. 
Khuntla. a Scientist of the 
laboratory, has won an OREDA 
award for Inventing the Harsha 
chulha. U 


outcomes, and have pointed out 
the interesting role the reagent 
rotation could play in controlling 
reaction rates. Whereas small 
amounts of rotational excitation 
cause a decline in the reaction 
cross section (measure of reaction 
probability) substantial amounts 
of rotational energy can reverse the 
trend for several reactions. 



Dr Sathyamufthy and his re¬ 
search group have paid special at¬ 
tention to the understanding of the 
djmamics of the reaction: 

He + H 2 *(v) -> HeH* -i- H. 
its dissociative counterpart: 


He + H 2 *(v) -» He + H + 

and the competition between the 
two under a wide range of initial 
conditions. The Isotopic branching 
ratio In 

He + HD'" -♦ HeH* + D 
HeD"" + H 

has also been investigated by them. 
All these they have studied ab in 
itlo. utilizing the quantum 
mechanically computed potential 
energy surface for the system and 
computing hundreds of thousands 
of classical trajectories for predict¬ 
ing the observables. Although, the 
agreement between theory and ex¬ 
periment is excellent in many 
respects, the study has revealed 
discrepancies in some of the avail¬ 
able experimental results. 

Dr Sathyamurthy and 
coworkers have used the lime 
evolution of quantum mechanical 
wave packcls lo follow the 
dynamics in (He. H 2 ) collisions and 
model H 2 -W collisions. The ap¬ 
proach has also been used to 
predict the spectnim of the transi¬ 
tion stale for the collinear (H. H 2 ) 
reaction, and lo dcmon.strate (hat 
the entropy in dual (configuration 
and momentum) space rises to a 
maximum when (he read ion is 
over. 

Recently. Dr Salhyamurthy 
and coworkers have been inves¬ 
tigating fractals in aioniic and 
molecular collisions. In particular, 
they have pointed out (hat fractals 
arise in action- angle plots for sys¬ 
tems for which there are two pos¬ 
sible collisional outcomes, for 
example, reactive and nonreactive 
(in the case of a rndaihesis reac¬ 
tion) or dis.socialivc and nondis- 
sociative. The implications to ob¬ 
servables in collision experiments 
are being investigated. 

Dr Narayanasaml Sathyamur¬ 
thy (born 17 July 1951) did his 
B.Sc, (1970) and M.Sc. (1972) from 
the Annamalal University and 
Ph D. (1975) from the Oklahoma 


Theoretical Studies of Molecular Reaction 

Dynamics 

Dr N. Sathyamurthy’s Bhatnagar Prize-winning Work* 
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stale University. USA. He was 
post-doctoral fellow at the Univer¬ 
sity of Toronto. Canada, during 
1975-78 and Alexander-von-Hum- 
boldl Fellow at the Max-Planck- In- 
stitul fuer Stroemungsforschung. 
Goettingen. FRG, during 1986- 87. 

Dr Salhyamuilhy joined the 
Department of Chemistry. Indian 
Institute ofTechnology. Kanpur, in 
1978 as a lecturer and has been a 
Professor since l985. Recipient of 
the Young Scientist Medal (1980) 
from the Indian National Science 
Academy. New Delhi, he was 
selected Young Associate in 1983 
and was elected Fellow in 1990 by 
the Indian Academy of Sciences. 
Bangalore. He received the Rev. Fr. 
I..M. Yeddanapalli Memorial Award 
in Physical Chemistry (1989) from 
the Indian Chemical Society. Cal¬ 
cutta. He is author of more than 70 
research papers and editor of a 
volume on Reaction Dynamics: 
Recent Advances. Springer- 
Narosa. New Delhi (1991). U 

Mutator Genes of 
Vibrio cholerae 

Noncomplemenlary base pairing in 
DNA occurs either due to replica¬ 
tion error or during recombination 
between homologous but non- 
identical DNA sequences or due to 
chemical modification of bases, 
such as deamination of 5-melhyl 
cytosine to thymine. These mis¬ 
matches in the DNA. if not 
repaired, result in high spon¬ 
taneous mutation frequency. The 
repair has to be on the newly syn- 
thesi/.ed strand "of the DNA 
molecule otherwise the error is 
fixed permanently. In bacteria, the 
DNA strand discrimination is done 
by taking the advantage of the fact 
that methylation is a posl-repllca- 
llonal process and the newly syn¬ 
thesized strands are transiently 
undermelhylated. The product of 
the DNA adenine methylase (dam) 
gene niethylates the adenine 


residue at the n‘’ position. One of 
the mechanisms for repairing mis¬ 
matches in DNA utilizes the dam 
gene product mediated methyl 
directed process. Several other 
mutator gene functions namely the 
products of mulS. mulH. mutL and 
mutU are involved in this process. 
All these gene products act on un- 
melhylated- or hemi-melhylated 
DNA and not on fully-rnethylated 
DNA. 

Vibrio cholerae cells are inelTl- 
clenl in repairing UV- induced DNA 
damage. The spontaneous muta¬ 
tion frequency, however, is com¬ 
parable to that of other organisms. 
In view of the fact that the spon¬ 
taneous mutation frequency is 
directly related to the ability of a 
cell to repair mismatches in its 
DNA. Shri Tapan Kumar Bera. a 
research fellow at the Indian In¬ 
stitute of Chemical Biology (IICB), 
Calcutta, examined the status of 
DNA rpi.smatch repair mechanism 
in V. cholerae ceWs. In course of his 
studies, he identified, cloned and 
determined the nucleotide sequen¬ 
ces of the mutL and mutS genes of 
this organism. He constructed 
several genomic libraries of V. 
cholerae, and using interspecific 
complementation of E. coli mutS 
and mutL mutants with the plas¬ 
mids containing th? gene bank, he 
identified these genes. These 
mutator genes of V. cholerae 
though functionally complement E. 
coli and S. typhtmijinum mutL and 
mutS mutants, exhibit high degree 
of nucleotide sequence divergence. 
A 2.5 kb fragment of V. cholerae 
genome codes for the mutt protein 
of molecular weight 62,000. The 
complete nucleotide sequence of 
the mutL gene has been deter¬ 
mined. A mutL mutant of V. 
cholerae was isolated, which ex¬ 
hibited a high level of spontaneous 
mutation frequency, sensitivity to 
UV light and methyl methane sul- 
fonate (MMS). The mutant 
phenotype could be reversed by in¬ 
troducing the plasmid pJT250. 


constructed by Shri Bera carrying 
the mutL gene of V. cholerae. While 
the spontaneous mutation fre¬ 
quency reverted back to the normal 
value in the transformed cells, the 
UV and MMS sensitive phenotype 
remained unaltered, suggesting 
that these phenotypes might be 
due to a second mutation in one of 
the rec genes. mutS Gene of V. 
cholerae was coded by a 4.7 kb 
DNA fragment. The product of this 
gene was found to be a 92.000 Da 
protein. Partial nucleotide se¬ 
quence of this gene was deter¬ 
mined. Both the mulS and mutL 
genes were present in all biotypes 
and serotypes of classical vibrios 
examined. 

Shri Tapan Kumar Bera 
worked under the guidance of Dr 
Jyotirmoy Das of IICB. Calcutta, 
and was awarded Ph.D. degree in 
Biochemistry by the Calcutta 
University for his thesis based on 
the study. □ 


; Pt^BUCATlOiVS : 

Special Issue of Indian 
Journal qf Radio 8l Space Physics 

Thirty Years of Scientific 
Ballooning in India 

Dr H.J. Bhabha initiated high al¬ 
titude cosmic ray studies using 
cluster rubber balloon system in 
1948 at the Tata Institute of Fun¬ 
damental Research (TIFR). During 
1948-54. the High Altitude Studies 
Group of TIFR carried out a series 
^f balloon flights for cosmic ray 
measurements and for studies of 
high energy interactions by flying 
detector systems to an altitude of 
about 25-30 km from different 
locations in India, such as Ban¬ 
galore, Madras, Delhi and 
Srinagar, covering geomagnetic 
latitude range 3“N to 25*N. The 
cluster rubber ballSon system had 
severe limitations in terms of car¬ 
rying heavy payloads, reaching 
higher and predetermined float al- 
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tltudes and In maintaining long 
float durations. Therefore, the 
development of zero pressure (ZP) 
polyethylene balloon was under¬ 
taken in 1955 at TIFR and the first 
successful balloon flight with a 
cosmic ray payload was carried out 
from the Osmanla University Cam¬ 
pus In Hyderabad in 1959, a little 
over thirty years ago. This may be 
termed as the beginning of the 
modem scientific ballooning in 
India. Since then, the technology of 
scientific ballooning—balloon 
design/manufacture, and safe 
launch of scientific payloads on 
huge polyethylene balloons—has 
been developed and is being con¬ 
tinuously improved upon. 

To commemorate the three 
decades of modem scientific bal¬ 
looning, a symposium on Thirty 
Years of Scientific Ballooning in 
India’ was organized at the Nation¬ 
al Geophysical Research Institute, 
Hyderabad, during 22-24 October 
1990, under the sponsorship of 
TIFR and ISRO and wjth the sup¬ 
port of CSIR and UGC. The sym¬ 
posium aimed at (l) reviewing 
various technical and engineering 
aspects of scientific ballooning, (ll) 
assessing the achievements in 
various areas of space astronomy 
and atmospheric sciences using ZP 
balloons launched from 
Hyderabad, and (ill) setting goals 
for the future. Inaugurated by Prof. 
M.G.K. Menon, FRS, who had 
provided an inspiring leadership to 
the development of the balloon 
technology at TIFR during Its early 
phase, the symposium had the par¬ 
ticipation of engineers and scien¬ 
tists from TIFR and several other 
national laboratories and univer¬ 
sities in India. Scientists/en¬ 
gineers from almost all balloon 
centres In the world, namely, USA. 
France, Japan, USSR, Australia. 
Brazil. Indonesia, and repre¬ 
sentatives of M/s. Winzen Interna¬ 
tional and M/s Raven Industries — 
balloon manufacturers in USA — 
also participated in the sym¬ 


posium. Various aspects of current 
trends in scientific ballooning In 
the world with a special reference 
to the balloon flights from the TIFR 
National Balloon Facility, 
Hyderabad and the scientific 
results from the balloon flights 
were discussed In this three-day 
meeting. A panel discussion on fu¬ 
ture scientific ballooning in India 
was held at the end of the sym¬ 
posium. 

The June-August Issue of the 
Indian Journal of Radio & Space 
Physics has been brought out as a 
special Issue covering 36 select 
papers presented at the above sym¬ 
posium. The issue Is expected to 
serve as a valuable reference for all 
those working In the area. 

The issue (price Rs 125, $35. £ 
22) can be had from; The Sales & 
Distribution Officer. Publications 
& Information Directorate. Dr K.S. 
Krlshnan Road, New Delhi 11(X)12. 

Publications Index — A 
record of CBRI publications 

on Building Materials 

Publications Index is a record of 
publications of the Central Build¬ 
ing Research Institute (CBRI), 
Roorkee, produced during 1947- 
90. on Building Materials. The 
publication contains bibliographic 
details of ‘the papers publish¬ 
ed/presented. books and other 
publications brought out by the 
institute. Details pertaining to 755 
publications have been given in a 
user friendly searching sequence 
with appropriate indexes. 

Enquiries pertaining to the 
publication (compiled by R.C. 
Gupta. Krlshan Lai and Mltter Sen) 
may be addressed to the Director, 
CBRI. Roorkee 247667. □ 

Prof. B.B. Dhar appointed 
Director of CMRS 

Prof. Bharat Bhushan Dhar has 
been appointed Director of the 
Central Mining Research Station 


(CMRS). Dhanbad, with eflecl from 
1 August 1991. He succeeds Dr B. 
Singh who retired on superannua¬ 
tion after rendering about 29 years 
of distinguished service at CMRS. 



Prof. Dhar (bom 9 Jan. 1938. 
Srinagar) did his B.Sc, In Mining 
Engineering from the Banaras 
Hindu University (BHU). Varanasi, 
In 1960 and Joined BHU as a lec¬ 
turer In the same year. After sOme 
time, he left for Canada and ob¬ 
tained his Master’s degree and 
Ph.D. degree (1970) In the Mining 
Engineering from the McGill 
University. Montreal. Thereafter, 
he returned to BHU and became 
Reader In 1971 and Professor in 
1979. At BHU. he also served as 
Chief Proctor during 1979-81, 
Head of the Department of Mining 
Engineering during 1981-83 and 
1985-87. Director of Academic 
Staff College during 1987-91 and 
Vice-Chairman & Professor In¬ 
charge of the Industrial Consult¬ 
ancy Centre, Institute of 
Technology, during 1988-91. 

Prof. Dhar’s field of specializa¬ 
tion Is Rock Mechanics & Ground 
Control, Mine Environment and 
Pollution. He has also worked In 
the areas of Mine Planning and 
Design, Operations Research and 
Management. His recent contribu¬ 
tion to the mineral industry is the 
development of numerical modell¬ 
ing technique for the prediction of 
mine subsidence, linking Rock 
Mechanics and Ground Control 
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Research wllh Environmental 
Management and Control of Mini¬ 
ng Operations. Subsidence predic¬ 
tion has become an integral part of 
an Environmental Management 
Plan now. 

Prof. Dhar has over 150 papers 
published in national and interna¬ 
tional journals and proceedings. 
He has also edited a book Erwiron- 
menlal Management of Mining 
Operations published by Ashish 
PubllshItJg House. New Delhi. 

He was awarded Rajendra 
Prasad Gold Medal in 1977-78 by 
the Institute of Engineers, India, 
Diamond Jubilee Distinguished 
Alumnus Award of BIIU Mining 
Department (1985), and Cash 
Award of BHU E.xeeutive Council 
for the dedicated sen'ice (197G) He 
was the first nominated national 
lecturer in mining engineering in 
1984-85 of the University Grants 
Commission. New Delhi 

Prof. Dhar Is a fellow of the 
Institute of Engineers, India, and 
member of the International 
Society of Rock Mechanics and In¬ 
ternational Tunnelling Associa¬ 
tion. Also he is General Secretaiy 
of Indian Society of Rock 
Mechanics. Ground Control and 
Council Member. MGMI (India); 
Chairman. Institution of En¬ 
gineers. Varanasi Local Centre; 
and member of various technical 
societies. 

Prof. Dhar is a widely travelled 
man and has visited countries like 
USA. Canada. Romania. Switzer¬ 
land. UK. Sweden, Norway and 
Thailand, etc. for attending semi- 
nars/confcrences and visiting re- 
.search establishments, mines, etc. 

PERSONNEL NEW^ | 

Appointments/Promotions 

Smt. K. Ramachandran 

Smt. Kamala Ramachandran, 
Coordinator. Wealth of India 
Division, Publications & Informa¬ 
tion Directorate (PID), New Delhi. 


has been promoted as Scientist F 
with effect from 29 April 1988. 



Smt. Ramachandran (bom 15 
September 1932) holds an M.Sc 
(1955) degree in Botany from the 
Kerala University. She began her 
professional life with a short stint 
of teaching in the Providence 
Women’s College. Calicut. In 1956, 
she Joined PID in the editorial sec¬ 
tion of the Wealth ojIndia, and was 
associated wllh the publication of 
the well-known encyclopaedia of 
Indian raw materials. The Wealthof 
India, from its fifth volume on¬ 
wards. Since 1980 she is heading 
the Division which is bringing out 
the revised and updated series of 
the encyclopaedia, and is also coor¬ 
dinating the work of Monographs 
and the Research & Specimen Cell 
attached to the Wealth of India 
Division. 

In 1975. .she was deputed to the 
Royal Botanic Gardens at Kew (UK) 
under the CSIR-Brltlsh Council 
Exchange Programme. At Kew. she 
worked on updating the nomencla¬ 
ture of plants for the revised edition 
of the Wealthof India. In 1980, she 
visited USSR and in 1988, at¬ 
tended two international conferen¬ 
ces in Bangkok and Singapore 
where she presented papers. She 
has edited several monographs in¬ 
cluding Cedrus, Abies & Picea and 
Birds. 

Smt. Ramachandran is a 
popular science writer and broad¬ 
caster. She is a fellow of the Society 
for Information Science and a 
member of several professional 
scientific societies. J 


Dr Sajid Husain 

Dr Sajid Husain of the Indian In¬ 
stitute of Chemical Technology 
(IICT), Hyderabad, has been ap¬ 
pointed Scientist F with effect from 
2 December 1990. 



Dr Husain (bom 15 May 1939) 
after obtaining his B.Sc and M.Sc. 
(Physical Chemistry) from the 
Aligarh Muslim University in ISSS" 
and 1960 respectively joined the 
erstwhile Regional Research 
Laboratory (now IICT), in 1960 and 
worked for a period of one year as 
a research assistant in the spon¬ 
sored project ‘LTC testing of 
Ghuhus Coal’ sponsored by S.S. 
Daga Mining Brothers. Sub¬ 
sequently. he joined regular service 
in RRL in 1961 and worked on 
several process development 
projects, viz. utilization of 
byproducts of coal obtained from 
LTC process, chlorination of 
xylenols and LTC tar acids, 
chlorophenols. m-chloronltroben- 
zenes and 2.4-dlchlorophenoxy 
acetic acid, etc. He obtained his 
Ph.D. degree in 1966 while working 
at RRL-Hyderabad under the joint 
guidance of Dr Husain Zaheer and 
Prof. A.R. Kldwal, from the Aligarh 
Muslim University for his thesis 
entitled ‘Chlorination of some 
xylenols and LTC tar acids'. He 
worked as a post-doctoral fellow 
during 1968-70 under the DAAD 
programme with Prof. Pitcher, 
University of KarlSruche. Ger¬ 
many. on the reaction mechanism 
of acetylene formation through the 
reaction of carbon and hydrogen 
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and also cracking of methane. 
Again in 1976. he visited Germany 
under the CSIR-DAAD exchange 
programme and carried out work 
on high pressure chromatography, 
column crystallization and zone 
melting techniques under the su¬ 
pervision of Prof. H. Schildknecht 
at Heidelberg. 

Becoming Head of the Analyti¬ 
cal Chemistry Division in 1979. he 
organized the division in a sys¬ 
tematic manner on modern lines 
for providing more efficient analyti¬ 
cal assistance to R & D 
laboratories, universities and 
government agencies. He was the 
first to utilize the Size Exclusion 
Chromatography (SEC) technique 
for the characterization of various 
oils and fats. He studied the quality 
of oil on defrying. and developed 
methods for determining adultera¬ 
tion of diesel and kerosene in 
petrol, using this technique. 

He has also carried out exten¬ 
sive work on the utilization of 
naturally occurring oite and tt\elr 
modified products as stationary 
phases in GLC. Their properties 
were evaluated by Inverse Gas 
Chromatography (IGC). To assess ’ 
the performance of polymer blends 
which play an Important role in 
Industry, thermodynamic mis¬ 
cibility. compatibility and other 
thermodynamic properties were 
evaluated utilizing this technique. 

He brought about innovations 
in the area of chemical technology 
and environment by the applica¬ 
tion of process analytical 
chemistry. 'Die eniucnls obtained 
during the production of 
butachlor. chloropyrifos. m- 
phenoxybenzaldehyde and 
monochloroacetlc acid. etc. were 
examined and possible methods of 
treatment were suggested with a 
view to making the technology pol¬ 
lution-free. Also, he and his group 
developed a GLC method using 
ECD for the estimation of ppb 
levels of ethylene dibromlde (EDB) 


In black pepper. The method Is use¬ 
ful in determining the contamina¬ 
tion of black pepper by EDB. a 
fumigant. 

Dr Husain has worked on 
many consultancy projects. 
Notable among them are selection 
of paint systems for reactor build¬ 
ing containment coatings for Power 
Engineering Division. Department 
of Atomic Energy: studies on dis¬ 
posal of tar residues available in 
the premises of M/s Union Carbide 
Ltd. Bhopal (Bhopal gas tragedy); 
and analysis and monitoring of ef¬ 
fluents from drug Industries before 
and after reverse osmosis 
membrane treatment, sponsored 
by BHEL (R&D), Hyderabad. He 
was appointed consultant at Food 
Technology Department Centre. 
Bogor, Indonesia, under the In¬ 
donesian Nutrition Development 
Board, during 1982-83. He estab¬ 
lished a sophisticated analytical 
laboratory there and imparted 
training to the personnel. 

Dr Husain is a widely travelled 
man and has visited USA, The 
Netherlands, Germany, Indonesia, 
Hungary, Singapore and France, 
He has presented papers and 
chaired many technical sessions 
both in India and abroad. He has 
published 70 research papers and 
has 7 patents to his credit. Two 
students have obtained their Ph.D. 
degrees, two their M.Phll. degrees, 
and three students have done their 
M.Sc. dissertations under his 
guidance. Presently, seven stu¬ 
dents are carrying out their re¬ 
search work under his guidance. 

A recipient of IDMA award for 
the paper entitled ‘Assay of 
acetaminophen in tablets by PMR 
spectroscopy'. Dr Husain is. a 
founder member of the Indian 
Society of Analytical Scientists 
(Hyderabad Chapter), member of 
Forum for Science and Technology. 
Zaheer Science Foundation. Oil 


Technologists’Association of India. 
Catalysis Society of India, Indian 
Society of Social Sciences and 
Forum for the Protection of En¬ 
vironment (Government of Andhra 
Pradesh). Chairman of the 
Laboratoryware and related ap¬ 
paratus committee of the Bureau of 
Indian Standards and member of 
the State Level Committee on 
Standardization and Quality Sys¬ 
tems (Government of Andhra 
Pradesh). He is on the advisory 
board of Oriental Journal oj 
Chemislry. He has organized many 
training courses, seminars, sym¬ 
posia and workshops and formu¬ 
lated professional courses of study 
for universities of Bihar. 


Honours and Awards 

Ms. S.G. Prapulla gets 
ROSTSCA Young Scientist 
Award 

Ms. S.G. Prapulla, Scientist, Fer¬ 
mentation Technology and Bioen¬ 
gineering Discipline, Central Food 
Technological Research Institute 
(CFTRI), Mysore, has been awarded 
ROSTSCA Certlflcate of Merit for 
Young Scientist by the United Na¬ 
tions Educational. Sclentillc and 
Cultural Organisation, Regional 
Ollice of Science and Technology 
for South and Central Asia (UNES- 
CO/ROSTSCA) In appreciation of 
her work In the field of Biotechnol¬ 
ogy- 

Ms. Prapulla’s work In the 
field of fermentative production of 
microbial metabolites of economic 
Importance has led to the develop¬ 
ment of a rapid, sensitive and elll- 
clent method for the estimation of 
microbial fats. 

This award was Instituted by 
UNESCO/ROSTSCA in 1990 for 
young women scientists (below 35 
years) In the field of basic and ap¬ 
plied sciences. □ 
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Shrl S. Arunachalam 

Shrl Subblah Arunachalam. 
Editor, Indian Journal of Technol¬ 
ogy, has been appointed a member 
of the editorial board of a new 
academic Journal, Public Under¬ 
standing of Science, to be publish¬ 
ed jointly by the Science Museum, 
London and lOP Publishing Ltd, 
UK. The Journal will publish work 
of research and scholarship in the 
interdisciplinary field of public un¬ 
derstanding of science, and will be 
edited by Prof. John Durant. 
Professor of History and Public Un¬ 
derstanding of Science at the Im¬ 
perial College: Shrl Arunachalam 
will be an Associate Editor of the 
Journal. 

Shrl Arunachalam Is already 
serving on the editorial boards of 
Current Contents (PCES edition) 
(since 1977], Journal of Information 
Science (since 1979), Scten- 
tometrics (since 1988) and Annals 
of Library Science and Documenta¬ 
tion [since 1989). □ 


Dr M. Malti 

Dr M. Malti of the Indian Institute 
of Chemical Biology, Calcutta, has 
been nominated as a member of the 
Indian National Committee for In¬ 
ternational Union of Pure and Ap¬ 
plied Biophysics (lUPAB). for three 
years from 1 July 1991. □ 
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92/DEL/91: A device for drying 
leather In leather industry. D.S. 
Roosevelt, G. Balaraman. R.B. 
Mltra, K.S. Jayaraman. K. Par- 
thasarathl and R Jagadheeswaran 
— Central Leather Research In¬ 
stitute. Madras. 

99/DEL/91: A portable digital soil 
salinity tester. D.S. Pathania. A.K. 


Ganjoo. RK. Jain, S.K. Pyne and 
S.R Gowarlker — Central Scien¬ 
tific Instruments Organisation, 
Chandigarh. 

lOO/DEL/91: A process for the 
production of leatherboards. D.C. 
Saikla and B.P. Chaliha — 
Regional Research Laboratory, 
Jorhat. 

101/DEL/91; An Improved aera¬ 
tion device. A.S. Bal, C.G. Malewar, 
H.J. PatU and A.C. Manuel — Na¬ 
tional Environmental Engineering 
Research Institute. Nagpur. 

131/DEL/91: A device for on-line 
sensing, monitoring and display of 
level of Industrial conducting li¬ 
quids and slurries with current 
loop Interface, T.R. Vasudeva, V.L. 
PatU, G.K. Gautam, V.D. BaJaJ ana 
P. Kapur—Central Electronics En¬ 
gineering Research Institute, 
Pllani. 

132/DEL/91: An improved 
process for the preparation of (Z)- 
11- hexadecenal, J.S. Yadav, T. 
Shekharam, M.N. Reddy and A.B. 
Prasad — Indian Institute of 
Chemical Technology. Hyderabad. 

133/DEL/91: Improvements in or 
relating to the electrochemical 
preparation of aluminium 
hydroxychlorldes, M.M. Rao, S. 
Pushpavanam, S. Mohan, and K.C. 
Naraslmham — Central 
Electrochemical Research In¬ 
stitute. Karalkudl. 

134/DEL/91: A process for the 
preparation of phosphated and 
sulphated fatliquors based on 
marine, animal and vegetable oils, 
K.I. Vljayalakshml. G. Basker, 
V.V.M. Rao. K.S. Jayaraman, S. 
Rajadurai, G. Thyagarajan and K. 
Parthasarathi — Central Leather 
Research Institute. Madras. 

135/DEL/91: A process for the 
preparation of hydroxylated fatty 
acids and esters from long chain 
paraffins C14-C30. K.I. 


Vljayalakshml. G. Baskar, V.V.M. 
Rao and S. Rajadurai — Central 
Leather Research Institute. 
Madras. 

136/DEL/91: A process of making 
anionic acid stable fatliquors based 
on highly unsaturated oils. K.I. 
Vljayalakshml. G. Baskar, V.V.M. 
Rao. K.S. Jayaraman, S. Rajadurai 
and G. Thyagarajan — Central 
Leather Research Institute. 
Madras. 

137/DEL/91: Natural fibre rein¬ 
forced rubber composite, P. 
Rajallngam and G. Radhakrlshnan 

— Central Leather Research In¬ 
stitute, Madras. 

138/DEL/91: A process for the 
chemical modification of PVC for 
better thermal stability, G. Rad¬ 
hakrlshnan and P. Rajallngam — 
Central Leath’er Research In¬ 
stitute. Madras. 

139/DEL/91: A process for the 
preparation of cross-linked water 
borne acrylic top coat for leather, 
P. Rajallngcim. G. Radhakrlshnan, 
C. Muralidharan, K.S. Jayaraman 
and P. Saravanan — Central 
Leather Research Institute. 
Madras. 

140/DEL/91: A process for the 
preparation of moisture curable 
■polyurethane coating for leather. 
G.Radhakrlshnan, P.RaJallngam, 
K.Parthasarathi and B.Ramanalah 

— Central Leather Research In¬ 
stitute, Madras. 

141/DEL/91: A process for the 
preparation of phosphated sul- 
phited fatliquors based on marine 
oils, animal oils and vegetable oils, 
K.I. Vljayalakshml, G. Baskar. 
V.V.M. Rao, K.S. Jayaraman. S, 
Rajadurai, G. Thy^arajan and K. 
Parthasarathi — Central Leather 
Research Institute. Madras. □ 
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Microprocessor based Multiplexed Data Monitoring 
System for Underground Coal Mines 


In coal mines, methane and carbon 
monoxide {fases, unstable strata 
conditions, etc. many a times lead 
to serious accidents, and therefore 
their monitoring Is of vital Impor- 
lance. Another important factor 
which needs monitoring is the con¬ 
dition of the mining machinery 
such as coal cutting machines, 
pumps and fans. This Is necessary 
not only for mine safety but also for 
Increasing productivity in mines. 

For an elTectlve monitoring for 
the various mine safety 
parameters, the Central Mining Re¬ 
search Station (CMRS), Dhanbad, 
has designed, developed and fabri¬ 
cated a microprocessor-based 
eight bit, eight channel data ac¬ 
quisition system. This system has 
been designed around INTEL’S 
8085 microprocessor with other 
programmable. Interlacing chips 
such as 8255, 8251, 8253. etc. 
along with RAM and EPROM. The 
eight analogue voltages from eight 
different sensors are connected to 
0809, an eight bit CMOS ADC. The 
digital Values from eight different 
channels are scanned regularly 
with the help of microprocessor 
and data are stored in eight dif¬ 
ferent locations of RAM, 6116. The 
dedicated monitor programme has 
been stored In EPROM (2716) with 
0000 location. The 8255 has been 
utilized for alarm annunciation but 
this Input or output device can be 
CO nected to DAC, stepper motor 
switching circuitry and other con¬ 
trol hardwares. For communica¬ 
tion. IC 8251 (Universal/ 
Synchronous/Asynchronous/Re 
celver/TransmItter USART) has 
been employed In the design, which 
Is compatible with RS232C/ 
MODEM and other universal com¬ 
munication systems. 

The system has been con¬ 
figured as an Intrinsically safe cir¬ 


cuit, so that It can be applied 
directly to mines. It has flexibility 
and adaptability to computer- 
based lelemonltorlng systems. It 
enables a single operator to have 
close surveillance of the entire 
mine condition. Besides environ¬ 
mental conditions, the system can 
provide monitoring for various 
Items of mine machinery such as 
pumps, fans, motors, health of 
mine machines, switchgear, power 
distribution, etc. 

A suitable dedicated data ac¬ 
quisition software In assembly lan¬ 
guage has also, been developed, 
which can perform scanning of 
channels, temporary data logging, 
limit checking, annunciation of 
alarm, etc. The programme had 
been ‘bumf In EPROM 2716 (2 KB) 
and efforts have been made to In¬ 
corporate as much as possible In 
software to reduce the dependence 
of the hardware. The programme 
has been segregated into various 
sub-routines for Input to ADC loop 
and transmission of stored data 
using Asynchronous mode with 
one start and two stop bits. 

A suitable Intrinsically safe 
‘power supply’ has also been 
developed to provide analogue 
+5V.0. -5V; and digital +5V. O, -5V. 
which Is capable of feeding all the 
electronic modules and sensors In 
underground coal mine. 

A suitable intrinsically safe 
MODEM has been developed, 
modifying a commercial modem. 
This can transmit the underground 
digital data stored in RAM to a 
remote place in the form of frequen¬ 
cy (FSK technique). The total com¬ 
puterized system thus designed 
and developed has been put to field 
trial In a colliery. The central sta¬ 
tion at surface is a personal com¬ 
puter (with 8088 CPU) with 
monochrome display and floppy 


disk drive. Basically there are two 
technical tasks for which the com¬ 
puter has been found suitable: 

(a) The data acquisition and 
processing task Involves the recep¬ 
tion of analogue and digital signal 
transmitted from various under¬ 
ground sensors to the computer for 
storage and subsequent process¬ 
ing. In the present system digital 
data are transmitted to the surface 
computer using frequency shift 
keying technique. The data 
received at surface are further con¬ 
verted to digital values using 
demodulator. The modem at sur- ■ 
face is directly Interfaced to the 
surface computer. The data are 
further processed using commer¬ 
cially available data acquisition 
software In BASIC language. 

The programme which is in 
diskette Is loaded to the memory 
system of personal computer for 
processing of data. 

(b) The system Is completely 
programmable In tenT.s of under¬ 
ground parameters. Us limit check¬ 
ing, linearization, scan Interval, 
channel skip and armunclation of 
alarm. Various modes such as 
demand log, daily log. hour curve, 
day curve, etc., are all available as 
per the key command and can pro¬ 
vide both visual display and 
hardcopy printing. 

The present development is 
likely to have great impact in the 
field of distributed networking for 
wide area monitoring and control 
of underground environmental 
parameters. P 

Microcomputer-based 
process control system 
for tannery yvet opera¬ 
tions 

The competition in leather industry * 
is forcing the industry to improve 
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the quality of products, Increase 
productivity, conserve chemicals 
and energy. To achieve this is an 
phill task for the industry unless 
it switches over from the conven¬ 
tional manual processing to com¬ 
puterized processing. With the 
availability of low-cost 
microprocessors having abundant 
computing power, many industries 
like steel, paper and pulp, sugar, 
etc. are now using these for con¬ 
trolling the various operations in¬ 
volved. 

The Central Electronics En¬ 
gineering Research Institute’s. 
Madras Centre and the Central 
Leather Research Institute, 
Madras, have Jointly developed a 
computerized process control sys¬ 
tem for tannery wet operations, 
which is Ideally suited for small 
and medium scale tanneries. 

Tanning is a very slow process 
and runs for hours. Although 
various tanning operations are se¬ 
quential in nature, for certain 
operations like hot water and 
chemical additions, closed loop 
control in addition to monitoring, 
may have to be Incorporated. How¬ 
ever, 90% of the tannery operations 
require Just monitoring of critical 
parameters. These operations re¬ 
late to: water addition into drum; 
control of chemical additions 
(based on pH values) into drum; 
preparation of solutions like fat liq¬ 
uor. formic acid and their addition 

tCCHMKJU. 


into drum; control of drumming 
times, durations and speeds and 
maintenance of desired tempera¬ 
ture during retannlng, dyeing and 
fatliquorlng stages. 

The CEERI Madras Centre in¬ 
teracted with the process person¬ 
nel of CLRI. studied the process, 
developed the microprocessor 
based system — both hardware 
and soRware. and helped integrate 
the system with the CLRI pilot tan¬ 
nery to enable the field trials. 

The process control system 
developed includes a PC-AT with 
appropriate support hardware, 
and it Is being tested on a single 
drum in the pilot plant of CLRI. The 
functioning of the system has been 
demonstrated to a few tanners. 
With this system, it is now possible 
to supervise and monitor the water 
and chemical additions. The sys¬ 
tem can operate up to 8 drums In 
a tannery, in a centralized fashion. 
All components used in the system 
are indigenously available. 

It Is envisaged to transfer the 
technology shortly to prospective 
entrepreneurs. □ 

Tip Counting System 

The Central Scientific Instruments 
Organisation has developed a tip 
counting system which has wide 
applications in industry where a 



count of discharge operations is 
required, for example in sugar, fer¬ 
tilizer and chemical industries. 

In sugar mills, the raw Juice 
obtained aRer crushing sugarcane 
Is pumped Into a huge container. 
This container, after achieving cer¬ 
tain fL\ed weight, discharges the 
Juice Into another container, 
placed down below, automatically. 
The number of times this event (tip) 
happpens in an hour gives the 
crushing efficiency of the mill. This 
information should be accessible to 
all concerned, right from mill 
manager at the top level to manual 
labourer at the bottom level. 

The system developed provides 
the display of tip counting on a 
365mmby3l0mm (M'x 12") front 
panel. It consists of: Jumbo displav 
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with LED’s of 2 digits (each digit of were carbonized first In a 2 cokes at various temperatures was 
270 mm by 130 mm). Crystal con- kg/batch unit and then In a 50 studied. The cement quality was 
trolled one hour clock CMOS clr- kg/batch pilot plant. Four determined through the usual., 
cults. CMOS digital decade temperatures between 550° and hardness testing. The byproduct^ 
counters and display drives* 800°C were chosen to obtain a fair- tar was distilled at 350°C to 
AC/DC toTTL output opto Isolator ly good correlation over the ex- separate pitch component and 
for event sensing as 24V AC Input, perlmental temperature range. The then Its composition was deter- 
Slgnal sensing arrangement either cokes formed were ground and mined. 

by limit switch or proximity switch fired In a vertical shaft kiln to Based on the studies, a report 
or Infrared high beam photo produce cement by dry process, has been submitted to the sponsor, 
electric switch. Inbuilt test signal Volatile content of the resultant the North Eastern Council. □ 
circuitry. Battery backup. Parallel 
signal transmission driver for com- 
puter hook up. and Resetting 
facility from computer. The system 
will be Installed at M/s. Ponnl 
Sugars, Erode, shortly. □ 

Suitability of the coke 
formed by LTC of North 
Eastern Coals for 
Cement Production 

The North Eastern Coals contain 
high volatile and low ash In con¬ 
trast to their fixed carbon value. 

These coals have found very limited 
use owing to their high sulphur 
content, although they have very 
good coking Index. Most of the sul¬ 
phur Is present In organic form, 
making Its removal by general 
mechanical means a complex task. 

The sulphur content of these coals 
vanes from 2 to 7%. 

Under a project sponsored by 
the North Eastern Council. Shil¬ 
long. the Regional Research 
Laboratory (RRL), Jorhat, studied 
the suitability of the coke obtained 
from low temperature carboniza¬ 
tion of these coals for cement 
making by the vertical shaft kiln 
(VSK). 

The project Involved carboniz¬ 
ing the coals from North Eastern 
coalfields In the temperature range 
550-8CX)°C {low to medium 
temperature range), testing 
residual sulphur In coke matrix 
and checking Its reactivity. 

The coal samples, after 

proximate and ultimate analysis, so kg/batch and 2 Kg/batch ooal carbonization unHs at RRL-Jorhat 
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Improved Two-stroke Engine for Two and 
Three-wheelers 


Conservation of energy and en¬ 
vironment are Important Issues In 
the present times. India being a net 
Importer of petroleum crude. It has 
to accord utmost priority to fuel 
conservation, particularly in the 
road transport sector as almost 
56% of total petroleum products 
are consumed tn this sector. On (he 
other hand, due to a high growth In 
vehicle production, particularly 
scooters, mopeds and passenger 
cars In the last few years, the large 
cities are already facing air pollu¬ 
tion problem caused by vehicular 
emissions. Thus, it becomes im¬ 
perative for us to find solutions 
which would result both In the 
reduction In emissions and fuel 
consumption of vehicles. 

The environmental loadings of 
CO. HC, NOx and particulate mat¬ 
ter pollutants in the country owing 
to vehicular emissions, estimated 
for 1989. are approximately 15.2. 
6.3, 5.6 and 1.3 lakh tonnes, 
respectively. By the year 2000. if no 
emission controls are adopted, 
emission of each pollutant will be¬ 
come 2-2.5 times of the present 
level. Therefore to restrict vehicular 
air polllutlon even to the present 
level, almost 50 to 60% reduction 
In total emission of each pollutant 
Is required. However, as a large 
fraction of existing vehicles having 
uncontrolled emission would con¬ 
tinue to operate even in the year 
2000, emission standards requir¬ 
ing even more than 60% reduction 
will be necessary to maintain the 
total vehicular pollution at the 
present level. 

Moderate to large reductions In 
vehicle emissions have been pos¬ 
sible by those technologies which 
also result in fuel economy. How¬ 
ever stringent controls, particular¬ 
ly those related to nitrogen oxides, 
require the technologies which may 
result In poor fuel economy. 


Two- and three-wheelers in 
India are mostly powered by two- 
stroke engines because of 
simplicity of their design, low-cost, 
high power-to-weight ratio and 
ease of maintenance. An Inherent 
drawback of the conventional 
design Is short-circuiting of 15 to 
40% of fresh fuel-air mixture 
directly to the exhaust resulting In 
very high hydrocarbon emissions 
and poor engine elllciency. More 
than 65% of total vehicular 
hydrocarbon emissions are es¬ 
timated to emanate from these 
vehicles in the country. 

The conventional two-stroke 
engines cannot be run on very lean 
mixture as the high amount of 
residual gases In the combustion 
chamber reduces the speed of 
flame propagation. Improvements 
in the carburettor design. Ignition 
system and optimization of port 
design and timing etc. provide only 
small reductions in the unbumed 
hydrocarbon emissions. 

Engine prototypes employing 
in cylinder fuel injection, eliminat¬ 
ing short circuiting of fuel-air mix¬ 
ture as the scavenging is carried 
oul by air only, have been 
developed by several researchers 
world over. Their adoption to 2- 
wheelers is still under develop¬ 
ment. These engines have a high 
potential for fuel economy Improve¬ 
ment as well as reduction In un¬ 
bumed hydrocarbons. 

The Indian Institute of 
Petroleum (IIP), Dehra Dun, has 
developed a two-stroke engine with 
a novel Intake system consisting of 
two parallel intake circuits. The ad¬ 
ditional clrcu It supplies air alone to 
the transfer passages through non¬ 
return valve (s). It reduces mixture 
short circuiting as the scavenging 
is preferentially done with air 
alone. It is a relatively low-cost 
modification and reductions up to 


40% In HC and a fuel elllciency 
improvement of 10-12% have been 
obtained In the laboratory 
prototype. □ 

Offshore Platform and 
Marine 

Electrochemistry 
Centre of CECRI at 
Tuticorin Harbour 

Fouling of Industrial equipment 
and structure is one of the major 
factors which affect their life and 
performance. Fouling can be 
broadly grouped under two clas¬ 
ses: (1) mlcrofoullng and (11) macro- 
fouling. Microfouling Is associated 
with adhesion and growth of 
microorganisms at metal-solution 
Interface, while macrofoullng Is 
due to the attachment and growth, 
mostly of marine organisms like 
algae, barnacles, molluscs, 
oysters, ascldures etc. Mlcrofoul¬ 
lng, even upto a thickness of few 
micrometers, reduces heat transfer 
In cooling systems by as high as 
40%. besides causing what Is 
known as mlcrobiologically In¬ 
duced corrosion (MIC). Annual los¬ 
ses due to biological corrosion 
(mainly burled pipelines) have been 
estimated at $500 to 2000 million 
(1954) In USA and pound 20 mil¬ 
lion (1956) In U.K. Dlflerent types 
of bacteria cause corrosion by 
various mechanisms ranging from 
formation of differential aeration 
cells to production of aggressive 
environments through chemical 
changes. 

Macrofoullng Is a major prob¬ 
lem In marine environments and Is 
dependent on such factors as 
geographic location, temperature 
and composition. Influence of wave 
action, depth, nature of sea- bed 
etc. Tlie loading of structures, due 
to biomass can be as much as 40 
kg/m^/year and it Is reported that 
a 15 cm thick growth needs addi¬ 
tional 50 mm of steel for offshore 
platforms adding to the estimated 
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cost proportionately US Navy alone 
is reported to be spending $800 
million (1986) annually to main¬ 
tain structures free from fouling. 

Apart from the mechanical fac¬ 
tors like loading of structures, 
reduction in cruise speed of sea¬ 
going vessels, blocking of intake 
pipes and channels, etc., the mac- 
rofoullng leads to accelerated cor¬ 
rosion through various means 
such as formation of dllTercntlal 
aeration cells, production of 
hydrogen sulphide. Increase of 
oxygen at the surface, providing 
conditions for growth of anaerobic 
bacteria etc. Marine fouling can 
also affect the performance of 
cathodic protection systems by 
blocking the anode. 

Fight against corrosion in 
marine environment Is akin to 
guerilla warfare needing a constant 
vigil. Chemical Industries, power 
plants, concrete structures, ships 
and port stnictures and plant near 
the coastline all face corrosion 
problem. Studies on the mechanis¬ 
tic aspects of biofoullng and its 
control have led to interesting tech¬ 
nological developments. For ex¬ 
ample, the study on the 
mechanism of adhesion of marine 
organisms on surface has led to 
development of resin for use In un¬ 
derwater painting. Biodegradable 
plastics, corrosion Inhibitors, etc., 
are other developments. 


Aluminium and magnesium, in 
finely divided fomi, are widely used 
In the paint and explosive in¬ 
dustries. in industries of the 
defence sector and in the processes 
where high temperatures are 
needed. Aluminium is extensively 
used as a high calorie fuel while 
magnesium alloys are widely used 
In the aircraft Industry. These 
metal powders on Ignition undergo 
an exothermic reaction liberating 


The Central Electrochemical 
Research Institute (CECRI), 
Karalkudi, has established a re¬ 
search centre called OPMEC (Off¬ 
shore Platform and Marine 
Electrochemistry Centre) in 
Tuticorln harbour In the southern 
part of the east coast of India for 
Investigations on marine corrosion 
and biofoullng. 

The Centre has facilities to 
study various aspects of marine 
corrosion, biofoullng and their con¬ 
trol. Already considerable studies 
have been carried out with regard 
to characterl/ation of marine or¬ 
ganisms and extent of biofouling as 
well as evaluation of corrosion be¬ 
haviour of different materials 
under static and How conditions. A 
number of sponsored programmes 
for various agencies have been un¬ 
dertaken and are in progress at this 
Centre. It is proposed to add 
facilities for stress corrosion crack¬ 
ing in seawater environment under 
natural conditions, as well as for 
basic studies relating to biofoullng. 

CECRI would welcome users of 
these facilities, either through 
sponsored programmes with 
CECRI or through appropriate con¬ 
tract programmes between the 
user and CECRI. It is hoped that 
this unique facility will be fully ex¬ 
ploited not only by the R&D Institu¬ 
tions In India but also in other 
countries. □ 


considerable amount of heat. Reac¬ 
tivity of these powders Is so high 
that they continue to bum even In 
the presence of nitrogen, forming 
their nitrides. Mishandling of these 
may therefore lead to serious fire 
hazards. Open flame, light, smok¬ 
ing. welding, cutting or drlll- 
ing/chlpplng which may emit hot 
particles are prohibited In areas 
where aluminium or magnesium 
dust Is produced. 


The Central Building Research 
Institute (CBRI). Roorkee, under¬ 
took studies to understand the 
burning behaviour of powders of 
magnesium, aluminium and their 
alloys, and extinguishment of the 
fires caused by burning of these 
powders. The powders were taken 
In the form of heaps which were 
Ignited by gently placing 2 g of 
burning magnesium powder In a 
small shallow cavity at the top of 
the heap. The results of the various 
studies are presented here. 

The DTA and TGA plots of mag- 
nesium and aluminium-mag¬ 
nesium alloy powders show two 
exothermic peaks for each powder. 
A sharp increase in TGA curve Is 
observed against each peak for 
both the powders. Impl 3 rlng distinct 
weight gain. In case of aluminium 
powder, a broader exotherm Is fol¬ 
lowed by an exothermic peak show¬ 
ing that It liberates heat and melts 
just after ignition. 

Burning behaviour of mag¬ 
nesium and alumlnlum-mag- 
nesham alloy powders are similar 
but differ distinctly from that of 
aluminium powder. For mag¬ 
nesium and aluminium-mag¬ 
nesium alloy powders, fire spreads 
down uniformly all over the top 
surface layer, before the burning 
front moves In layer gradually and 
uniformly from the lop to the bot¬ 
tom surface layer, leading to the 
formation of oxides. The resulting 
differential tension, due to 
shrinkage In the burnt powder 
layers, lifts the edges of the heap at 
the Interface between sand bed and 
the powder heap. Lifting and ther¬ 
mal stresses in the burnt layers 
give rise to development of cracks, 
allowing entry of air into the pow¬ 
der heap to sustain and help the 
burning process. 

For aluminium powder, how¬ 
ever. fire does not spread all over 
the top surface la^fer of the heap. 
Instead, the fire confines within a 
small area around the cavity. In 
this case, the burning front is like 


Burning Behaviour of Metal Powder Fires and 
Their Extinguishment 
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a cylindrical column, which moves 
rapidly downward through the 
heap. Since large amount of heat is 
liberated during combustion, the 
moving burning front transfers 
heat to the adjacent layers axially 
and laterally. Thus the burning 
front is enlarged and the process 
continues. Further, the movement 
of the burning front results In the 
formation of peripheral cracks, 
which allow entry of air to sustain 
burning. 

Burning behaviour of metal 
powder heaps on different beds has 
been characterized by measuring 
temperature-time distribution at 
several X-Y-Z locations with In the 
heap. It is found that the tempera- 
ture-tlme distributions are almost 
alike for the magnesium and the 
aluminium-magnesium alloy pow¬ 
der heaps, but this differs in the 
case of aluminium powder heap. 

Fires of aluminium powder 
heap are found most severe as 
revealed by the fact that highest 
temperature Is attained at the top 
surface layef. 

Quantitatively, there Is a sig¬ 
nificant effect of the burning be¬ 
haviour of magnesium powder 
heaps on the sand bed. The burn¬ 
ing behaviour of 25, 50 and 75 g 
powder heaps has been found dif¬ 
ferent from that of 100, 200, 400 
and 800 g powder heaps. For 25, 
50 and 75 g powder heaps, maxi¬ 
mum temperatures of the top sur¬ 
face layer are alwa)rs higher than 
the corresponding temperatures of 
the bottom surface layer. In con¬ 
trast, reverse is true for 100, 200, 
400 and 800 g powder heaps. For 
400 and 800 g powder heaps, 
burning takes place with flames of 
height up to 225, 300 mm. This 
also indicates that burning of large 
amount of magnesium powder fires 
can be hazardous. 

Physico-thermal properties of 
the material beds, their dimen¬ 
sions and shapes, on which the 
heaps of magnesium powder are 
formed or that of containers in 


which the powder Is stored, also 
play a prominent role. Materials 
with high thermal diffuslvlty result 
In retardation of the maximum 
temperatures of both the top and 
the bottom surface layers. Maxi¬ 
mum temperatures of both the top 
and bottom surface layers are al¬ 
ways higher for the powder heap on 
insulating beds than on heat con¬ 
ducting beds. Similarly, time of 
burning is always higher for the 
powder heap on insulating beds 
than on heat conducting beds. 

Afler the burning of metal pow¬ 
der heaps, (he constlluents of 
various coml^ustion products have 
been determined through X-ray 
diffractometer. The oxide and 
nitride have been found to be the 
predominant faction of the com- 


Prof. Sankar K. Pal’s contribution 
in the field of Pattern Recognition. 
In broad sense, relates to the 
development of theory, formulation 
of algorithms, and demonstration 
of their success In real life 
problems using both classical and 
fuzzy set theoretic concepts. A brief 
account of his work Is present here: 

He formulated the fuzzy set 
theoretic approaches for pattern 
recognition and Image processing 
problems when the pattern In- 
detemilnancy (ambiguity) is due to 
Inherent vagueness rather than 
randomness. The classifiers 
designed do not need assuming 
any distribution for the pattern 
classes. They can handle linguistic 
Input statements based on the 
theory of approximate reasoning 

*Pr<)f. .S.K. Pal. Electronics & Communica¬ 
tion Sciences Unit. Indian Statistical In¬ 
stitute. Calcutta, has been chosen for the 
1990 Shantl Swarup Bhatnagar Prize in 
Engineering Sciences (along with Dr Gan- 
gan Prathap of the National Aeronautical 
Laboratory, Bangalore) |CS/R News, 41 
(1991)511. 


buslion products. Interestingly, 
the combustion products of 
aluminium, and aluminium-mag¬ 
nesium alloy powder heaps on the 
sand bed are found to contain free 
aluminium also. 

For extinguishment of fires of 
the heaps, different dry chemical 
extinguishing agents have been 
evaluated to choose the most effec¬ 
tive one. It Is noted that zinc 
stearate: sand mixture of 30:70 
ratio is the most effective extin¬ 
guishing agent in combating fires 
of all the metal powders. However, 
the amount of the agent required 
for the extinguishment of fires of 
aluminium heap is double of that 
required for magnesium and the 
alloy powder heaps. □ 


and provide, unlike traditional 
decision, natural (soft) output 
along with its degree of certainty. 
Algorithm has been developed for 





f 

4 

determining multiclass (fuzzy) 
boundary and shape of a pattern 
class from Its prototypes. The syn¬ 
tactic classifier (developed using 
fuzzy and fractionally fuzzy gram¬ 
mar, and fuzzy primitives) enables 
one to work with a smaller number 
of primitives and to use. unlike the 
ordinary grammars, the same set 
of production rules and terminals 
for every class. 


From Fuzzy Sets to Pattern Recognition 

Prof. S.K. Pal’s Bhatnagar Prize-winning Work* 
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Fuzzy geometiy. entropy and 
other information/fuzziness 
measures have been used to 
develop algorithms (together with 
mathematical framework) for 
Image segmentation, edge detec¬ 
tion/enhancement, primitive ex¬ 
traction, skeletonization and 
clustering to result in both fuzzy 
and crisp output. This avoids com¬ 
mitting oneself to a specific hard 
decision for lll-defined Input. Its 
extension to hybrid coding and 
colour Image processing has also 
been made. 

The aforesaid measures for 
spatial ambiguity and grayness 
ambiguity have been optimized to 
provide quantitative Indices for 
Image processing operations and 
feature evaluation problems in 
order to avoid visual subjective 
judgement on Image quality (and 
human Intervention) by making 
the task objective. 

Various fuzzy set theoretic 
operators/tools have been defined 
In order to make the task of 
analysis and recognition effective. 
These Include, correlation between 
membership functions, new 
generalized definitions of union, in¬ 
tersection and Inclusion operators 
(considering the sense of member¬ 
ship function and measure theory). 
Index of area coverage, fuzzy 
medial axis transformation, 
bounds for membership functions 
and spectral fuz?y sets. The bound 
functions and special fuzzy sets 
enable to reduce the uncertainties 
In assessing membership value 
and to make the fuzzy set theoretic 
approach enough flexible. 

New definitions of classical 
entropy have been Introduced 
based on exponential behavior of 
gain, and the definitions of various 
Image entropies. The Image 
entropy measures Include local, 
conditional, positional, hybrid and 
higher order ivaxs entropy. These 
Information measures take care of 
the dependency of pixel intensities, 
probability and possibility dis¬ 


tributions of pixel, collective pixel 
property and location of an object 
In the scene. Various algorithms 
for quantitative scene analysis and 
robot vision problems have been 
developed using these measures. 

A new concept of self-super¬ 
vised learning (GGA) has been in¬ 
troduced based on 'generalized 
guard zone’ along with Its stochas¬ 
tic convergence, dynamic behavior, 
and automatic selection of 
threshold (optimum dimension of 
guard zone) and Its bounds. In the 
absence of an external supervisor 
or any higher level knowledge, the 
system can reject the outliers 
(doubtful or mislabelled samples) 
from the parameter estimation pro¬ 
cedure: thus providing alv/ays an 
Improved performance as com¬ 
pared to usual non-supervlsed 
recognition. 

The problem of extracting 
automatically the valid edge points 
from the conventional edge output 
has been tackled using the charac¬ 
teristic of human visual system. 
This characteristic also provides 
contrast and homogeneity 
measures of Image regions for their 
extraction. Formulation of ap¬ 
proximate but efficient methods of 
Image coding using quadratic 
Bezier approximation technique 
and Bresenham's polynomial con¬ 
stitutes another part of his con¬ 
tribution. 

Neural networks have recently 
been used to find the maxlmum-a 
posterior (MAP) estimate of a scene 
modelled as a Gibb’s random field. 
The MAP estimation problem 
which Is computationally prohibi¬ 
tive has been solved using a 
modified version of Hopfleld’s 
neural networks. Relaxation algo¬ 
rithms for object extraction have 
been developed, which optimize ob- 
jectlve functions that can be 
mapped as the energy function of a 
Hopfleld type network and 
Kohonen’s self-organizing net¬ 
work. These algorithms work well 
In noisy environment. Concept of 


fuzjy sets has been incorporated at 
various stages of Kohonen’s net¬ 
work and multilayered perceptron 
to handle Imprecise/Incomplete 
Input data for classification. 

The above mentioned theories 
have been demonstrated for recog¬ 
nition of speech, speaker, skeletal 
growth of children from X-ray, 
abnormalities In brain neuro¬ 
secretory cell, hand written char¬ 
acters, various rocks from landsat 
imagery data and mar^o varieties 
from their leaves. 

Research is going on to imple¬ 
ment these theories for the 
management of uncertainty In 
space station autonomous opera¬ 
tions (e.g. space shuttle proximity 
operations, satellite servicing and 
camera tracking In orbital opera¬ 
tion. and Mars rover control for 
sample collection) where the tasks 
of pattern recognition Interact with 
and support the control problems. 
The objective is to support un¬ 
manned mission by modelling the 
human capability of common sense 
reasoning in decision-making 
tasks. 

Dr S.K. Pal (bom 13 September 
1950) obtained his B.Sc. (Hons) in 
Physics and B. Tech., M. Tech, and 
Ph.D. in Radiophysics and 
Electronics in 1969, 1972. 1974 
and 1979 respectively from the 
University of Calcutta. In 1982, he 
received another Ph.D. in Electrical 
Engineering along with DIG from 
Imperial College, University of Lon¬ 
don. U.K. He got Commonwealth 
Scholarship in 1979 and MRC 
(U.K.) Post-doctoral Award In 1981 
to work at Imperial College. Lon¬ 
don. In 1986, he was awarded 
Fulbnght Post-doctoral Visiting 
Fellowship to work at the Univer¬ 
sity of California, Berkeley and the 
University of Maryland, College 
Park, U.S.A. In 1989 he received an 
NRC-NASA Senior Research Award 
to work at the NASA Johnson 
Space Center. Houston. Texas. 
U.S.A. 
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At present he is working as a 
Guest Investigator In the Software 
Technology Branch. NASA 
Johnson Space Center. He served 
as a Professor-in-Charge of the 
Physical and Earth Sciences 
Division, Indian Statistical In¬ 
stitute during 1988-90. He was 
also a Guest Lecturer (1983-86) in 
Computer Science. Calcutta 
University. 

His research interests mainly 
Include Pattern Recognition, Image 
Processing, Artificial Intelligence. 
Neural Nets, and Fuzzy Sets and 
Systems. He is a co-author of the 
book: Fuzzy Mathematical Ap¬ 
proach to Pattern Recognition, John 
WUey & Sons (Halsted Press), 1986 
which received the Best Production 
Award in the 7th World Book Fair 
New Delhi. He has 140 research 
papers, including 10 in edited 
books and 85 in intematlonaljour- 
nals, to his credit. He has delivered 
lectures relating to his research 
work at various U.S. and Japan 
universities/laboratories. 

Dr Pal is a Reviewer of the 
Mathematical Reviews (American 
Mathematical Society), a Senior 
Member of the IEEE, a Fellow of the 


lETE, a Life member of the Indian 
Statistical Institute and Treasurer 
of the Indian Society for Fuzzy 
Mathematics and Information 
Processing (ISFUMIP). □ 


PROGRESS REPORTS 


RRIrJorhat Annual Report 
1989-90 

The Regional Research Laboratory 
(RRL), Jorhat’s R&D activities 
under the national and societal 
missions pertained to drinking 
water, wasteland development, 
popularization of agrotechnologies 
and low-cost housing. Five proces¬ 
ses l.e. agrotechnology for Java 
cltronella, and mushroom and 
technologies for deoller (a floc- 
cnlant for effluent treatment), 
gummed paper tape and printing 
ink, were released to 16 parties 
directly through the laboratory 
while one process on the pesticide 
phosphamldon v.'as released 
through NRDC. Nine new parties 
went into commercial production 
for the first time and manufactured 
products worth Rs 70 million. A 
total of 76 processes had been 


released to 416 parties till the 
period covered by the report. Turn¬ 
key consultancy services and tech¬ 
nical assistance were rendered by 
the laboratory to M/s Prag Shiva 
Cement (P) Ltd. Guwahatl. and 
M/s Udayana Cement (P) Ltd, 
Lanka. Assam for erection and 
commissioning of 25 tonnes/day 
VSK cement plants. During the 
year, the laboratory earned Rs 7.24 
million through its contract ser¬ 
vices. out of the total external cash 
flow of Rs 16.71 million. 

The work on drinking water 
mission allotted to the laboratory 
during the seventh Five Year Plan 
was completed. The work Included 
training manpower development in 
the north eastern region and 
evaluation of drinking water sour¬ 
ces for problem villages of Assam 
and Manipur. Nine persons spon¬ 
sored by governments of Arunachal 
Pradesh, Assam, Manipur. 
Meghalaya, and Nagaland go' 
trained on water quality assess¬ 
ment based on chemical and 
microbiological parameters neces¬ 
sary for potable water. Altogether 
471 water sources from different 
parts of Assam and Manipur were 



Praa Shlwa Cement (P) ltd, Quwahall and Udayan Cement (P) Ltd, Lanka's mini oemont planU based on the RRL-Jorhat VSK technology under 

trial 
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evaluated. The data were used by 
the respective governments for in¬ 
stallation of water purification 
plants. A field demonstration for 
assessment of water quality was 
arranged in Baghchung block of 
Jorhat district. The guidelines for 
establishing a laboratory for 
evaluation of drinking water 
quality at Imphal, Manipur, were 
provided. 

Based on the cultivation tech¬ 
nologies of the economic crops 
provided by the laboratoiy. 56 hec¬ 
tares of wasteland were covered 
under plantation. The beneficiaries 
mostly belonged to schedule caste 
and tribe categories. The Inclusion 
of newly added areas brought the 
total coverage of wasteland of north 
eastern region under cultivation to 
3080 hectares. 

The laboratory developed a 
prototype of a bamboo splitting 


machine which would be of im¬ 
mense use in the rural areas. 

Deoiler is a flocculant for ef¬ 
fluent treatment. The process for 
the production of deoiler, which is 
a cationic polyelectrolyte, was com¬ 
pleted on pilot plant scale. A new 
S.S. reactor assembly was installed 
in the pilot plant with a batch 
capacity of 200 kg product. The 
process was released for commer¬ 
cial production. The unit was com¬ 
missioned successfully and 20 ton¬ 
nes of the deoiler polymer product 
were produced within a period of 
seven months. 

Both abate and oxydemeton 
are organo-phosphorus Insec¬ 
ticides. Synthesis of demeton 
methyle was achieved starting from 
ethylene oxide, ethylemercaptan 
and 0 , 0 - dimethyl trlophosphoiyl 
chloride. Its conversion to 
oxydemeton methyl was under 


study. Similarly, the synthesis of 
abate was achieved. The optimiza¬ 
tion studies were continuing. 

Acephate and methamidophos 
are good organo-phosporus Insec¬ 
ticides and their present demand 
In the country has been estimated 
to be 200 tonnes per annum. A new 
catalyst was developed to convert 
methamidophos. which is an Inter¬ 
mediate In acephate synthesis, to 
acephate. 

Under the studies'made on 
medicinal plants, maximum 
damage (71.4%) of tube rot In Dtos- 
corea Jloribunda was observed in 
the month of February. Carben- 
dazim (1000 ppm) was found to be 
very effective In minimizing the per¬ 
centage loss In tuber in D.jloribun- 
da. In Java cltronella, maximum 
infestation of stem borer and ter¬ 
mites was found to be during late 
September- early October. 



Primary tar distillation unit 10 litres/batch at RRL-Jorltat Samples of printing ink manufactured by luit Udyog, North Guwahati, Assam, based on 

the technology developed by RRL-Jorhat 
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Artemisinin, an antimalarial 
drug, is active against those strains 
of Plasmodium falciparum which 
are resistant to other antimalarial 
drugs such as chloroquin, etc. 
Three major cadinenes were iso¬ 
lated from Eupatorium trapezotsum 
whose absolute stereochemistry at 
all relevant chiral centres was the 
same as that of artemisinin. These 
cadinenes therefore offer a great 
promise for their elaboration to ar- 
tlmisinln analogues. 

Under the work done on low 
temperature carbonization of N.E. 
coals, one 50 kg/batch pilot plant 
unit and 2 kg/batch bench scale 
unit of low temperature carbonlzer 
were Installed. A 10 litre/batch tar 
distillation unit was also installed. 
Agas-chromalograph was commis¬ 
sioned for tar work during the 
period. Pilot plant trial runs be¬ 
tween 500 and 800°C were made 
and resultant coke tested for ce¬ 
ment making. 

Sixty papers were published 
and one patent was filed during the 
year. □ 

Shri D.K.Mukherjee 
appointed Acting Director 
of CFRI 

Shri Dilip K.MukheiJee, Scientist 
F, Central Fuel Research Institute 
(CFRI). Dhanbad. has been ap¬ 
pointed Acting Director of the in¬ 
stitute with effect from 15 July 
1991. He succeeds Dr RHaque. 
who is now a Director level Scien¬ 
tist at CFRI. 

An M.Sc. Tech, in Applied 
Chemistry (1956) from the Calcut¬ 
ta University, Shri Mukherjee 
joined CFRI in 1959 and took up 
the pilot plant studies on gasifica¬ 
tion of coal. Till 1975, he was as¬ 
sociated with many process 
designs and economic studies on 
fertilizers from coke oven gas, 
petrochemicals from naphtha, coal 
gaslHcatlon and gas distribution, 
oil from coal, etc. His primary con¬ 
cern over the later years has been 


on the conversion of coal by 
hydrogenation, coal chemistry and 
product development particularly 
industrial carbon products. Some 
of his recent studies relate to en¬ 
vironmental pollution control for 
coal-based industries with the cur¬ 
rent Interest being in the 
bioprocessing of coal. 

During 1963-65. Shri Mukher¬ 
jee worked on the synthesis of 
Polymethylene with Prof. Dr 
H.Pichler. University of Karlsruhe. 
Germany. 





Shri Mukherjee has received 
International acclaim for his R&D 
achievements in the area of coal 
hydrogenation, particularly the Im¬ 
provement on the method for ap¬ 
plication of iron catalyst, role of 
Iron and sulphur in the catalytic 
system, and the mechanistic 
studies on the reaction and the 
catalytic effect of mineral matter on 
coal hydrogenation. Some of his 
recent contributions Include 
upgrading of non-coking coal to 
coldng/blendable type by Incipient 
hydrogenation of coal, improve¬ 
ment ofgraphltlzatlon properties of 
coke, development of low-ash carb¬ 
on from demineralized coal, chemi¬ 
cal comminution of coal and its 
integration with selective ag¬ 
glomeration without taking resort 
to severe mechanical means. 

He has to his credit 67 re¬ 
search and technical papers be¬ 
sides several reports, patents and 
book sections □ 


Shri Dilip Kumar takes 
over as Joint Secretary 
(Adm), CSIR 

Shri Dilip Kumar, IAS, has taken 
over as Joint Secretary, (Adm), 
CSIR. with effect from 25 July 
1991. In addition, he has been 
given concurrent charge of the post 
of Joint Secretary (Adm), DSIR 



Bom on 11 December 1947, 
Shri Dilip Kumar holds an M.Sc. 
degree in Physics from the Univer¬ 
sity of Allahabad. He joined the 
Indian Administrative Service in 
1972 in the U.P. Cadre, and has 
served the State Government in 
various capacities. Also, he has at¬ 
tended a number of training cour¬ 
ses including the one at IMF 
Institute. Washington, during 
1984. 

Prior to joining CSIR, his as¬ 
signment with the state Govern¬ 
ment was that of Secretary, 
Revenue. Relief & Rehabilitation 
and Secretary & Commissioner. 
Muslim Waqfs. □ 

Honours & Awards 

Dr L.V. Venkataraman 
of CFTRI awarded 

Prof.J.V. Bhat-Eureka 
Forbes Award 

Dr L.V. Venkataraman. Area Coor¬ 
dinator, Autotrophic Cell Culture, 
Central Food Technological Re¬ 
search Institute (CFTRI), Mysore, 
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has been conferred, along with Dr 
S.K. Apte of the Bhabha Atomic 
Research Centre, Bombay, the 
prestigious Prof. J.V.Bhat - Eureka 
Forbes Award for the year 1990. for 
excellence in research In Microbiol¬ 
ogy In India conducted during 
1986-1990 Dr Venkataraman has 
won this award in recognition of his 
outstanding work done at CFTRl. 
Mysore, towards developing a total¬ 
ly indigenous technology for com- 
rherclal production of blue-green 
alga sptrulincL He has been respon¬ 
sible for promoting spimlina ap¬ 
plication In India and several other 
countries by providing Informa¬ 
tion, techniques and stock cul¬ 
tures. The award, carrying a cash 
prize and a scroll with a citation, 
was presented to him by Shrl A.K. 
Mafatla, Managing Director, 
Eureka Forbes Ltd. on 29 June 
1991. 

Dr Venkataraman Is a 
recipient of several other pres¬ 
tigious awards, such as Harl Om 
Trust Award In 1982 and 1984, 
Prof. BhardwaJ Memorial Award In 
1988, Prof. Vyas Memorial Award 
and Fellow of Association of Food 
Scientists and Technologists. 
India, in 1990. □ 


j_FATE.iVTS _ i 

1171/DEL/90: An automatic 
guarded hot plate equipment for 
the measurement of thermal con¬ 
ductivity of building and Insulating 
materials, K.N. Agarwal and V.V. 
Verma — Central Building Re¬ 
search Institute. Roorkee. 

1172/DEL/90: An Improved 
process for the preparation of 3.5- 
Xylenol, K.V. Ramanamurty, G.S. 
Salvapatl and M. J. Rao—Indian In¬ 
stitute of Chemical Technology. 
Hyderabad. 

1173/DEL/90: An improved 
process for the production of high 
purity ferric oxide from iron pow¬ 
der, C.S. Slvaramakrishnan. M. 


Bodas and S. Baneijee—National 
Metallurgical Laboratory, Jam¬ 
shedpur. 

1174/DEL/90: An Improved 
fluidized bed combustor for the 
combustion of coals, R.C. Borah. 
B.R. Mazumdar and M.M. Bora- 
Regional Research Laboratory. 
Jorhat. 

1175/DEL/90: An improved 
process for the preparation of 
micro— crystalline waxes, J.S. 
Bahl, H. Singh, U.C. Gupta and D. 
Tondon — Indian Institute of 
Petroleum, Dehra Dun. 

1176/DEL/90; An improved 
process for the production of 
polymeric Insulator conductor 
composites of polypyrrole by 
chemical vapour phase deposition, 
D.C. Trlvedl and S.K. Dhawan— 
Central Electrochemical Research 
Institute, Karaikudl. 

1177/DEL/90: An Improved 
process for the extrusion of mag¬ 
nesium/magnesium alloy billets. 
S.C. Dev. R.K. Dubey, C.S. 
Slvaramakrishnan — National 
Metallurgical Laboratory, Jam¬ 
shedpur. 

1178/DEL/90: A process for isola¬ 
tion of anticancer compound 
(crotepoxlde) from the berries of 
Piper attenuatum. M.A. 
Sumathykutty and J. Mad- 
husudana — Regional Research 
Laboratory. Trivandrum. 

1179/DEL/90: A process for the 
preparation of an Improved Li— 
promoted MgO catalyst useful for 
oxidative coupling of methane to 
ethane and ethylene, V.R Choud- 
haiy, M.Y. Pandit and S.T.Chaud- 
harl — National Chemical 
Laboratory, Pune. 

1180/DEL/90: A process for the 
preparation of rare earth metal 
promoted MgO catalysts useful for 
oxidative conversion of methane to 
higher hydrocarbons, V.R Choud- 


haiy, V.H. Rane, S.T.Choudhary 
and A.M.R. Rajput — National 
Chemical Laboratory. Pune. 


1181/DEL/90: An Improved 
process for the preparation of 
chromium copper alloy for use in 
electrical appliances. P. Basak. 
S.C. Dev and R Dubey— National 
Metallurgical Laboratory, Jam¬ 
shedpur. 

1205/DEL/90: A process for the 
production of high strength high 
temperature high alumina (70- 
90%) hydraulic white calcium 
alumlnate cement, A.K.Bose. B. 
Chatteijee and N.N. Mathur— Na¬ 
tional Metallurgical Laboratory. 
Jamshedpur. 

1206/DEL/90: Improvemer^s In 
or relating to the electrdlytlc 
preparation of <6- aminosal|cylic 
acid from 5 - nltrosallcyllc acid 
using TIO 2 /TI electrode prepared 
by thermal method. P.N. Anan- 
tharaman, D. Vasudevan, and S. 
Chellamal — Central 
Electrochemical Research In¬ 
stitute. Karaikudl. 

1207/DEL/90: An Improved 
process for the production of im¬ 
mobilized penicillin G acylase 
using crossllnked spherical macro- 
porous hydroxyethyl methacrylate 
terpoiymers useful for the prepara¬ 
tion of 6-amlno penlclllanlc acid, 
R.V. Bahulekar, A.A. Prabhune, 
A.V. Pundle. J.M. Gadgil.C.K.R. 
Rajan, S. Ponrathnam, and H. 
Slvaraman — National Chemical 
Laboratory. Pune. 

1208/DEL/90: A process for the 
preparation of crossllnked spherl-. 
cal hydroxyethyl methacrylate ter- 
polymer beads of controlled pore 
size distribution for enzyme immo¬ 
bilization, R.V. Bahulekar, J.M. 
GadgU, C. Khlzhakke. M.R.Hhjan, 
A.A. Prabhune, A.V. Piddle, H. 
Slvaraman. S.Ponrath^lm — Na¬ 
tional Chemical Laboratory. Pune. 
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Being brought out on the occasion of commence¬ 
ment of CSIR Golden Jubilee Celebrations, this 
Issue contains articles on : Changing Culture of 
CSIR — Dr A.P. MItra (p 2icq; CSIR, Technology 
Missions and Rural Development — Dr Ram K. 
Iyengar (p 214); International Collaboration and 
CSIR : Highli^s and Status — Shri K.N. Johry 
(p 21Q; and Role of CSIR in Scientific and Tech¬ 
nical Manpower Development—Dr Sushll Kumar 
(p 221). The photographs shown here pertain to 
CSIR activities on National Missions: Reverse 
osmosis desalination plant (Drinking Water Mis¬ 
sion) , Standalone light equipped with solar panels 
and lead-acid accumulator (Literacy Mission], 
Rota disc rice bran stabilizer (Oil-Seeds Mission) 












Changing Culture of CSIR 

Dr A.P. MITRA, FRS 
Former Director General, CSIR 


For any leading organization, at¬ 
titudes continuously change and 
Its ethos and culture cannot 
remain stagnant. This has also 
been happening in the CSIR over 
the years. Sometimes the changes 
are abrupt and drastic. Drastic 
changes In CSIR have been Intro¬ 
duced In the last few years follow¬ 
ing the Abid Hussain Committee. 
In his book Towards a New Ad¬ 
ministrative Culture In CSIR, 
Omesh Schgal refers to 1986 as a 
critical tbne. “With the sword of the 
Reviewing Committee hanging over 
its head and the tfireat of disband¬ 
ment glooming large, there could 
not have been a worst time. Or. If 
one were looking for innovation and 
changes, a better lime." 

FORCING FUNCTIONS 
Abld Hussain Committee Report 
was indeed one major forcing fvmc- 
tion for the large scale changes that 
hfive occurred In the CSIR but it 
was not the only one. The 
committee’s recommendations in 
fact came at a time when large scale 
changes in the structure and or¬ 
ganization of national science re¬ 
search establishments were 
engaging the attention of all 
countries, whether developing or 
developed. The developed 
eountries had already recognized 
that economic powers stem from 
technological power, and tech¬ 
nological |X)wcr must be based on 
a solid foundation of good science. 
Nevertheless, there has been a feel¬ 
ing that 'blue sky’ research outside 
the university system should have 
some boundary conditions, that re¬ 
search programmes planned by 
national science establishments 
should be guided, and that the final 

• Presently Dhatnagar Pellow, NPf. New 
Delhi 


goal would have to be its linkage 
with national development. It has 
also been clear that science and 
technology are often taken too nar¬ 
rowly and that social science, in 
particular the humatn dimensions 
of technological advances, must 
have a major place in the total 
scientific plarming and thinking. 

A third parameter that was 
emerging in India around this time 
was the introduction of Mission 
Mode Programmes for societal pur¬ 
poses. Mission Mode operation of 
large scientific efforts (‘Big 
Science’) has not been unknown in 
India. In agencies like Atomic Ener¬ 
gy and Space, long-term action 
plans have been always con¬ 
cretized and time-targetted. Mis¬ 
sion Mode approaches have also 
been used in fundamental science 
programmes. The best known 
amongst these is the International 
Geophysical Year conducted some 
35 years ago, but missions tar- 
getted for societal problems needed 
a different kind of approach, a syn¬ 
thesis of implementation strategies 
and management procedures with 
generation of usable technologies 
and also a mixture of simple and 
complex techniques. Several such 
Societal (called ‘Technological’) 
Missions were Introduced by the 
then Prime Minister, tlie late Shri 
Rajiv Gandhi. These Societal Mis¬ 
sions included, amongst others, 
programmes on Drinking Water, 
Oil Seeds, Immunization and Adult 
Literacy. 

CSIR was called upon, right at 
the beginning, to be an Integral 
part of these Missions and provide 
the S&T Inputs. It was even asked 
in some cases, as in the case of the 
Drinking Water Mission, to become 
the Coordinator of Vendors: 


CMERI, for example, was asked to 
do so in regard to desalination 
plants. Implementation of 
programmes of this kind 
demanded a major change in the 
outlook of CSIR: ability for scien¬ 
tists from different laboratories to 
work together, abilities to under¬ 
stand the language of the ad¬ 
ministrators and cui acceptance of 
the time targets. 

A still another — the fourth — 
forcing function was the increasing 
demand from the industrial or¬ 
ganizations to relate scientific ac¬ 
tivities in the riational laboratories 
to their own production program¬ 
mes both in the context of absorp¬ 
tion and adaptation of import^ 
technologies as well ais introduc¬ 
tion of technologies that sclentillc 
laboratories were working on. We 
were going through an ’acceptance’ 
phase — a phase that occurs in all 
countries. Including the developed 
ones, in the research - industiy 
relationship. Even in the developed 
countries, this relationship is not 
always strong, as was apparent hi 
the round table discussion by the 
ICSU organized in May 1990 on 
International Science and Its 
Partners. It was pointed out in this 
meeting that there is need for an 
activation of exchange of personnel 
at all levels between scientific or¬ 
ganizations and the industrial sys¬ 
tems (virtually non-existent in 
India) and furthermore much of the 
problems arise from “a lack of 
adaptation of Industry to modem 
requirements for partnerships, a 
failure on the part of scientists to 
predict the Industrial consequen¬ 
ces of scientific discovery and a 
need for industry to recognize more 
fully the Importance of free re¬ 
search In an industrial back- 
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ground." It was repeatedly em¬ 
phasized that shortcomings exist 

the flow of information between 
the science community and Its in¬ 
dustrial partners. In India, the 
situation of course is Inflnltely 
worse and communication, where 
it exists, is between individuals 
and very rarely between systems. 

Thus in the changes that oc¬ 
curred In the CSIR in the last few 
years there were four major forcing 
functions. These are: 

(i) the changing perceptions 
and expectations of the 
Government; 

(il) the recommendations of the 
^ Abid Hussain Committee: 

(ili) introduction of Societal Mis¬ 
sions: the expected role of 
CSIR in these Missions; 

(iv) increasing pressure from in¬ 
dustrial systems. 

Changing Perceptions and 
Expectations of Govetiunent 

In November 1989, there took place 
a meeting of Heads of major scien¬ 
tific agencies of the world in 
Australia to consider the changing 
role of the R&D agencies in nation- 
f al development. This was perhaps 
the first meeting of its kind. The 
organizations involved were some 
of the largest in the world: CNRS in 
France, NRC in Canada, CSIRO in 
Australia, DSIR in New Zealand, 
SERC in UK, Technical Research 
Centre of Finland, Advanced In¬ 
stitute of Science and Technology 
in Korea, Royal Norwegian Council 
for Scientific and Industrial Re¬ 
search, Agency of Industrial 
Science and Technology (AIST) in 
Japan and CSIR of India. In all 
these countries the roles of these 
organizations have been going 
through drastic changes in recent 
years — in some cases, as in TNO, 
as early as in 1980, but in most 
♦ others, in the last 3 or 4 years. The 
predominant change has been the 
emphasis on technology transfer. 


in marketing laboratory research 
and in generating cash flow from 
outside the government system. In 
this sense, these approaches 
preceded the recent requirement 
on Indian CSIR to generate a frac¬ 
tion of its resources from outside. 
In this approach for partial self- 
sufficiency and for exploitation of 
research, new management struc¬ 
tures had to be developed. Some 
organizations moved totally away 
from government structures (as 
DSIR in New 2k:aland) relying lar¬ 
gely on contract grants, and intro¬ 
ducing strict financial disciplines 
and output criteria. 

At the meeting, three areas 
were discussed. These were: 

(i) national investment on R&D 

(11) exploitation of research 

(iii) publicising benefits of re¬ 
search to the government. 
Industry and the public. 

On the national investment on 
R&D. a major concern was the 
quantum of investment on R&D 
and also on the relative contribu¬ 
tions to R&D in industry by in¬ 
dustry. The government to 
industry ratio of investment in 
India is 80:20 as against 20:80 in 
Japan and 28:72 in Korea. 

In the priority setting, diflerent 
national R&D agencies have dif¬ 
ferent approaches. It was pointed 
out that the pre-requisites for R&D 
programmes are: (i) targets against 
which progress can be measured. 
(U) time-tables and budgets with 
specific milcstoires, and (iii) under¬ 
taking by the research and in¬ 
dustry sectors to carry the projects 
through and utilize the results. 

On the exploitation of research, 
it was pointed out that many firms 
take time to build up a basis of 
trust. The Netherlands' experience 
was that 90% of the companies it 
could serve were in the small and 
medium sectors. This they found 
was vitally Important for the 


country’s economic development. 
The strategy was to form associa¬ 
tions of a large number of small 
companies and out of these. And a 
number of path finders. 

It was clear in this meeting that 
each major R&D agency is striving 
to find a new pathway not only in 
generating resources from outside 
but also in evolving new organiza¬ 
tional structures and sometimes 
even a new culture to allow it to link 
its output to the planned economic 
development of the country and to 
optimize between the short-term 
needs of the government and the 
long-term problems of research. 

This, in some modified sense, 
was also coming up in India and 
was setting the direction for chan¬ 
ges In organizations like CSIR. 

The Abid Hussain Committee 
Report 

The Abid Hussain Committee set 
many recommendations, some of 
wlilch we accepted but some we did 
not. Nevertheless, these required a 
major change in the organizational 
structural and attltudinal culture 
of the CSIR. The principal change- 
forcing recommendations were: 

(i) the recommendation that 
some laboratories should go out: 
c.g. NIO going to the Department of 
Ocean Development, 

(11) CSIR should earn l/3rd of 
its budget from outside within a 
specified time frame: the 
philosophy was that that such an 
earning would be a measure of its 
acceptance and credibility and also 
of a change in work culture, 

(Hi) there should be decou¬ 
pling of the Headquarters from nor¬ 
mal operation of the laboratories 
S^d an autonomy in the 
laboratories down the line to group 
level scientists, 

(iv) introduction ofa system by 
which the carrier development of 
scientists is looked after and also 
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we distinguish between gcxxl scien¬ 
tists and Indifferent scientists. 

(v) introduction of a fixed term 
for Directors after which they 
return to science. 

All these required substantial 
changes in our attitude. Some of 
the comments hurt: such as the 
comment "Science has perished 
but scientists have flourished”. 

The first recommendation 
about a number of laboratories 
going out of CSIR was not, in our 
view, a positive step. An effort of 
this kind some years earlier had 
not produced results and we felt a 
dismemberment of this kind can 
also induce further dismember¬ 
ment in future. The question was 
whether in science and technology 
an umbrella system that provides 
inter-Unkage between different dis¬ 
ciplines and can encourage 
development of new areas with 
multidisciplinary approaches is 
the right way to go, even though it 
might mean a large structure. The 
decision of Uic Society with the 
then President, Shri Rajiv Gandhi, 
was in favour of retaining these 
laboratories in CSIR but with the 
condition that tlic agencies inter¬ 
acting with these laboratories 
should now be a part of the 
decision-making system. We did 
this by including representatives of 
relevant agencies as members of 
the Research Councils and of the 
five Technology Advisory Boards 
newly set up, and in some cases in 
the Governing Body and the 
Society. For example, the 
Secretary, Department of Biotech¬ 
nology, was made a member of tlie 
Research Councils of CCMB, 
CIMAP, NBRI, IMT and also a Mem¬ 
ber of the Governing Body and the 
Society. Similarly, representative 
of major industries were also m^(^ 
Members of the Research Councils 
and sometimes of the Advisory 
Board and the Governing Body and 
the Society. ONGC, for cxaunple, 
was represented In the Research 


Councils of IIP, NGRl and RRL-Jor- 
hat as well as In the Advisory 
Board, the Governing Body and the 
Society. Thus instead of having our 
laboratories out, we brought the 
outside world in. In this endeavour 
two points became very important: 
(1) the choice of the Research Coun¬ 
cil Members, whether from the 
academic community or from 
government and Industries, and (11) 
defining the roles of the Director 
and the Research Council. The Re¬ 
search Councils in their function¬ 
ing were to be totally different from 
the Advisory functions of the ear¬ 
lier Research Advisory Commit¬ 
tees, but at the same time a 
laboratory cannot run if the Direc¬ 
tor does not ‘direct’. 

The concept of generating a 
sizeable cashflow was surprisingly 
easily accepted. This was because 
some laboratories already had a 
large portion of its cash coming 
from outside agencies like the Na¬ 
tional Aeronautical Laboratory 
from the LCA programme, NIO 
from Department of Ocean 
Development, etc. There were thus 
examples to follow. What was dif¬ 
ficult, however, to absorb was that 
this quantutn of cashflow was to be 
taken as a part of its normal budget 
and not as mi extra element of cash 
or, in other words, the grants 
received would have to have a size¬ 
able component of free amount to 
be used for laboratory purposes at 
the discretion of the Director. There 
was also the question initially of 
whether going out for cash In such 
a large measure would not dilute 
the scientific programmes of the 
laboratories. It was clarified that 
the programmes must be evolved 
first througli various steps includ¬ 
ing deliberations by the Research 
Council and the Inputs provided by 
the Planning Commission and the 
requirements of the national 
development as defined from time 
to time and then seek for external 
cash for certain parts of these al¬ 
ready devised and accepted 


programmes. External grants were 
not to be taken merely for the pur¬ 
pose of increasing the cashflow. Wi 
have reached an enviable level of 
cashflow by now — more rapld^ 
than we had anticipated in the 
beginning. However, financial 
management of the external 
cashflow with that given by the 
CSIR still poses problems to several 
laboratories. There is also the dis¬ 
turbing fact that a large portion of 
this cashflow is coming from 
governmental organizations: this 
may reduce in the future in the 
context of their budgetary 
problems. On the other hand, the 
newly initiated processes of seUlng 
service and knowledge can be suf¬ 
ficiently rewarding. 

Effects of Societal Missions 

The Societal Missions brought in a 
major change in our work culture. 
Our involvement was primarily in 
the Drinking Water Mission. A good 
deal of the efforts was basically 
non-sclcntlfic and related to the im¬ 
plementation strategies and 
management procedures. This 
meant a viable and workable 
linkage between the Headquarters 
and the scientific groups of the par¬ 
ticipating laboratories, and also be¬ 
tween the Headquarters and the 
Mission nodal agency. There was 
also the question at the same time 
to expedite Improvements In the ex¬ 
isting prototypes. For example take 
the question of desalination. We 
had here quite a few years of ac¬ 
tivities in the CSIR and also the 
involvement of BHEL, and 
desalination plants at demonstra¬ 
tion level were available at a num¬ 
ber of locations but nevertheless 
the costs were high and the efficien¬ 
cies had to be improved and fur¬ 
thermore there was no capability or 
system in position that could 
deliver more than 100 desalination 
plants at a standardized level suffi¬ 
ciently quickly. This needed a 
changing attitude and diange in 
operation. CSIR agreed to have 
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CMERl as the Coordinator of Ven¬ 
dors for this purpose. This was a 
totally unfamiliar type of activity for 
CSIR. However, this was done ex¬ 
ceedingly well and to the satisfac¬ 
tion of the nodal agency. 

We also found that such as¬ 
sociation with Societal Mission 
type of operations need not neces¬ 
sarily be routine type of operations. 
The question of scientific source 
finding, for example, needed com¬ 
bination of remote sensing satellite 
Imagary with existing groundbascd 
geoelectric and other soundings. 
With this combination the success 
rale was found to increase from 
around 40% to over 90%. 

Concept of Autonomy 

What worried us right from the 
beginning was that autonomy 
should not be at the level of the 
Director of the national laboratory 
but also down the line at various 
levels in the laboratory. Decoupling 
of the Headquarters from normal 
functions of the laboratory were 
done immediately. It was not dif¬ 
ficult to introduce these changes. 
Devolution of autonomy at the 
laboratory at various levels was 
more dilficu It. It depended upon the 
nature of the laboratory and its own 
efforts. To help matters we intro¬ 
duced new purchase procedures 
and also Introduced younger or 
middle level people to head multi¬ 
laboratory projects. In some cases 
this worked very well. 1 will give two 
examples — the development of 
squids as part of the superconduc¬ 
tivity programme and an Antarctic 
expedition in which a relatively 
younger scientist was made the 
Leader of the Expedition. Both 
worked very efficiently. But the cul¬ 
ture of having as the Head of the 
Division the seniormost man in the 
Division will take a longer time to 
change. 

Recognition of Young Scientists 

The value of according recognition 
to outstanding scientist at a rela¬ 


tively young age cannot be under¬ 
estimated. The fact that the Bhat- 
nagar Award is given for scientists 
below the age of 45 and has been 
kept at that age in spite of repeated 
pressures has been a good 
decision. For we have noticed in the 
recent Get-together of the Bhat- 
nagar Laureates that most of them 
had done as much of more work 
after the Award as before. We 
therefore wanted to introduce an 
Award for Young Scientists work¬ 
ing in the CSIR even though there 
already existed a similar award 
system of the Indian National 
Science Academy. This has now 
been going on for several years and 
we notice with satisfaction that the 
awards have not only been well 
made but have been well accepted. 
An innovation in the Award was a 
provision of a totally separate re¬ 
search grant to the Awardee in ad¬ 
dition to whatever is available from 
the laboratory In which the scien¬ 
tist is working. This ‘baby budget’ 
has given a freedom and a flexibility 
to the scientist, which 1 understand 
they value. We made the selection 
criteria very tough: the selection is 
made by the same committee that 
decides on the Bhatnagar Awards. 

Performance Evaluation 

Another major change was the in¬ 
troduction of a performance rating. 
Since such a rating had to be quan¬ 
titative, as an initial measure four 
parameters were chosen: science 
(as defined by the impact factor of 
the papers published by the 
laboratories), technology (as 
defined by the production value of 
the processes released by the 
laboratory), services (as defined by 
the cashflow of the laboratory) and 
individual brilliance. This criterion 
was sometimes criticized but 
nevertheless after a couple of years 
the laboratories b^an to intercom¬ 
pare among themselves from the 
performance rating that I produced 
and showed to the laboratories. 
Coupled with this was the intro¬ 


duction of the “Peer Review" con¬ 
cept in which, preferabfy once a 
year, a review was made of the 
performance of the laboratory with 
the Members of the Research 
Council as well as with distin¬ 
guished members from academic, 
industrial and government agen¬ 
cies. It was usually one day affair 
in which the morning was spent in 
a scientific and technological 
review and the afternoon in the 
allocation of the budget based on 
the morning discussions. The Peer 
Review in hind-sight looks like a 
major innovation and one needs to 
build upon this particular concept. 
For this provides a connection te- 
tween the Headquarters and the 
laboratories without imposing a 
bureaucratic stranglehold. 

My final comment would be 
what I would call “the Greying of 
CSIR”. Here the cultural change 
has not been as quick as we hat. 
hoped. The unacceptably high 
average age seen by the Abld Hus¬ 
sain Committee remains virtually 
the same even though some 500 
scientific positions were given to 
the laboratories to fill up and also 
more than 200 quick hlglier posi¬ 
tions were allotted. There was also 
some feeling amongst the senior 
scientists, which they expressed to 
me in private, that in providing 
rewards and opportunities for 
young scientists we are ignoring 
the older scientists. This was the 
indication that sometimes senior 
scientists operated as science 
managers and not as science 
leaders and that our expectation 
that senior scientists generate ex¬ 
perts out of the young scientists 
was not always recognized. Apart 
from inducting a larger number of 
young scientists into the system, 
what is needed is to have more and 
more of them being put up as 
Project Leaders. It is not necessary 
that we should involve them in 
committees. 
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Concluding Remark 

The changes in (he culture of CSIR 
in the last few years have tluis been 
in the direction of increased 


aulononiy, flexibility and reeogni- 
lion of merit. The introduetion of 
new assessment cum merit promo¬ 
tion system called MANAS has to 
be watched with some care. 


MANAS will fail if the concept of 
merit is diluted in the selection 
process. □ 


CSIR, Technology Missions and Rural Development 

Dr RAM K. IYENGAR 

Addiltt>nal Secretary, DSIR and Additional Director General. CSIR 


One of the most diflleult challenges 
faced by research organizations is 
to make the scientific and tech¬ 
nological effort relevant to overall 
socio-economic development. In 
order to meet this challenge, it is 
necessary to set goals in major 
.socio-economic sectors, identify 
the science and technology com¬ 
ponents and evolve an integrated 
interactive systems management 
strategy to meet the goals. 

This strategy involves the 
development of the neecssaiy cx- 
IJcrtisc and managerial acumen to 
involve a number of experts from 
various areas such as research and 
development, production, finance, 
marketing and policy making to 
Identify the technological and 
managerial goals as well as gaps 
and evolve alternative approaches 
which could lead to their attain¬ 
ment. Such an integrated interac¬ 
tive systems management strategy 
can lead to faster rate of technology 
generation and achieve better ac- 
eeptabillty of the teehnologlcal 
solutions as was witnessed during 
the Implementation of Technol¬ 
ogy/National Missions to solve 
some of the societal problems such 
as drinking water, edible oil and 
literacy and in the integrated 
programmes for application of S&T 
to rural development. 

TECHNOLOGY MISSIONS 

T6clmology missions on drinking 
water, edible oil and literacy were 
introduced to bring about socio¬ 


economic transformation in the 
country during the seventh plan 
period. The integrated systems 
management strategy was evolved 
through intensive interaction with 
implementation authorities, tech¬ 
nology developers and users of 
technology. This approach com- 
priscrl the following elements: 

® Formulation of the objectives of 
mission programmes sharply 
focussing on the needs of the 
country. 

° Identification of S&T 
knowledge/technologies to meet 
these needs. 

° Identification of the gaps in the 
existing knowledge or tech¬ 
nologies. 

® Preparation of a technology 
development programme along 
with clearly defined goals and 
targets, networking of the 
various R&D institutions, 
academic organizations, in¬ 
dustries, resource require¬ 
ments, time schedule, etc. 

® Coordination and monitoring of 
the developmental work in the 
laboratories with the involve¬ 
ment of the user industries. 

* Dissemination of the tech¬ 
nologies through seminars and 
worksliops involving users, in¬ 


dustries, financial institutions, 
etc. 

It is important to emphasize 
that interactive and participatory 
approach with considerable func¬ 
tional autonomy to participating 
organizations is the essence of the 
strategy. The goals were set and 
milestones agreed uixjn through a 
process of consultations. Clear 
responsibility and financial sup¬ 
port were provided to the technol¬ 
ogy developers and extension 
agencies. This approach involved 
the following management innova¬ 
tions; 

® Many agencies were able to work 
together, in a matrix type or¬ 
ganization pooling resources 
towards a common objective. 

“ A new culture of cooperation has 
developed among various or¬ 
ganizations in understanding 
each others problems and over¬ 
coming them. 

Drinking Water Mission 

The primary objective of drinking 
water mission is to provide drink¬ 
ing water sources in problem vil¬ 
lages. Several scientific and 
technological inputs were provided 
by some of the CSIR laboratories. 
These are highlighted here : 

Water source locatimn : The specific 
technologies developed are: DC 
earth resistivity meter, refi'action 
assessment timer, bore hole log¬ 
gers as well as computerized 
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methods for rapid Interpretation of 
data. 

'drinking water quality assessment : 
The specific technologies developed 
include kits for chemical and bac¬ 
teriological investigations, mobile 
water testing laboratories and 
electronically controlled portable 
Incubator. 

Extension of water treatment tech¬ 
nologies ; The specific achieve¬ 
ments include extension of 
technologies for removal of excess 
fluoride and iron, desalination and 
guineaworm vector control. 

Development and extension of 
water conservation technologies : 

^ The water conservation tech¬ 
nologies extended to the field in¬ 
cluded rainwater harvesting, 
ferrocement storage structures. A 
new technology for water evapora¬ 
tion control has also been 
developed. 

Technology Mission op Oilseeds 

The objective of the Technology 
Mission on Oilseeds (TMO) is to 
increase the availability of edible oil 
from conventional as well as non- 
conventional oilseeds. This has 
been achieved through following 
programmes: 

® As mustard, rapeseed and 
groundnut are the major oil¬ 
seeds produced in the country, 
it was decided to modernize the 
mechanical expellers which arc 
the primaiy processing units. 
Instead of Importing the modern 
expellers, it was decided to 
develop the expellers of im¬ 
proved design indigenously. 
These expellers have been suc¬ 
cessfully designed, fabricated 
and demonstrated to commer¬ 
cial agencies who have taken the 
licence for their manufacture. 

* Rice bran is an unconventional 
source of oil. The major dlfllculty 
In extracting edible oil from rice 


bran is the spoilage of the rice 
bran by an enzyme which in¬ 
creases the content of free fatty 
acid in the rice bran oil. thus 
making it unfit for human con¬ 
sumption. After detailed screen¬ 
ing of the various processes, 
chemical stabilization was 
selected for further development 
and commercialization. Com¬ 
mercial scale trials were carried 
out in the rice mills of the Food 
Corporation of India and the rice 
bran oil was extracted in their 
attached solvent extraction unit. 
All the trials were monitored 
through carefully designed 
scientific experiments, especial¬ 
ly the extent of detrimental effect 
which such a chemical stabiliza¬ 
tion would have on the process 
equipment. Tlie results of ex¬ 
periments were used to deter¬ 
mine the technical and 
commercial viability of this 
process. Simultaneously, a heat 
stabilization process which can 
be used in larger rice mills was 
also developed. This process has 
been demonstrated on commer¬ 
cial scale. TMO and CSIR are 
now working to introduce rice 
bran stabilization throughout 
India to produce half-a-million 
tonnes of rice bran oil based on 
the success of these two technol¬ 
ogy development efforts. 

National Literacy Mission 

The Literacy Mission, identified 
and introduced a number of 
pedagogic inputs to enhance the 
rate of literacy amongst adults. 
These technology Inputs consisted 
of: 

1. Video-audio learning aids 

2. Solar photovoltaic technol¬ 
ogy for illumination 

3. Chargeable power packs to 
ensure continuous power 
supply to the adult literacy 
centres. 


4. Development of durable 
blackboards and improved 
technologies for manufac¬ 
ture of chalks, slates, etc. 

5. High efficiency electronic in¬ 
vertor technology 

6. High performance lead acid 
battery technology 

7. Improved design of radio- 
cassette players 

Some R&D Institutes under 
CSIR were assigned the following 
responsibilities: 

® Evolve specifications and quality 
control of solar photovoltaic sys¬ 
tems: 

* Reduce cost of radio-cassette 
players tlirough value engineer¬ 
ing as well as Improved design to 
suit conditions of rural areas; 

® Improve designs of lead acid bat¬ 
teries for deeper discharge, 
longer life and maintenance free 
ojx;ration: 

* Improve the technology of chalk 
manufacture to produce better 
quality and low dust chalks as 
well as provide training to 
entrepreneurs in new technol¬ 
ogy; 

® Design and develop chargeable 
jx)wcr packs to provide unlntcr- 
ruptcfl power supply for lighting 
and learning aids. 

The above tasks were carried 
out successfully by the 
laboratories in association with 
manufacturers of the relevant 
equipment. In addition a strategy 
was evolved to involve voluntary 
and non-government agencies in 
installing these equipment in dif¬ 
ficult rural areas and training the 
rural youth in usage and main¬ 
tenance of these equipment. 
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INTEGRATED SCIENCE AND 
TECHNOLOGY PROGRAMME 
FOR RURAL AREAS 

India cannot make progress until 
scientific temper permeates to the 
rural masses and scientific 
knowledge and technologies arc 
generated and applied for develop¬ 
ment of rural industries. The non¬ 
government organizations and the 
voluntary sector have direct con¬ 
tact at the grassroot level and are 
also familiar with the problems of 
the rural areas. A network consist¬ 
ing of Council of Scientific & In¬ 
dustrial Research (CSIR), Council 
for Advancement of People’s Action 
and Rural Technology (CAPART), 
Kfiadi and Village Industries Com¬ 
mission (KVIC), Indian Council of 
Agricultural Research (ICAR), 
Department of Science and Tech¬ 
nology (DST), National Bank for 
Agricultural and Rural Develop¬ 
ment (NABARD), has been initiated 


to interact with voluntary organiza¬ 
tions. The objectives of this net¬ 
work is to Identify technological 
requirements in the rural areas 
and provide financial, technologi¬ 
cal and managerial inputs for im¬ 
provement in quality of life and 
increase employment oppor¬ 
tunities in rural areas. In order to 
bring awareness among rural 
population regarding the 
capabilities of S&T, a number of 
publications, video films, etc. have 
been brought out. In addition. 
Science and Technology 
Demonstration campaigns are 
being organized throughout India 
with participation of a leirge num¬ 
ber of agencies involved in tccfmol- 
ogy generation. Through these 
efforts, a greater awareness of 
science and technology caixibilitics 
of the national laboratories, 
government departments and 
other organizations has been 


created amongst the non¬ 
governmental organiza¬ 

tions/voluntary agencies, univer-i 
sides and colleges in noral areas as 
well as district administrators 
entrusted with developmental 
responsibilities. 

CONCLUSION 

The Integrated and interactive 
strategy based on the#concept of 
systems management has brought 
about greater interaetlon between 
hitherto insulated and Isolated or¬ 
ganizations/government depart¬ 
ments. Tills is a practical approach 
to ensure that the sclentifle re¬ 
search is Integrated with the 
developmental process and the 
results of science and technology 
efforts are used in the soelo- 
cconomic development of the 
country. 


International Collaboration and CSIR — Highlights and Status 

K.N. JOHRY 

Adviser, International Scientific Coliaboration, CSIR 


Over a period of last few decades, 
the advancement of scientific 
knowledge has provided the basic 
inputs for the presently improved 
living standards for mankind. 
Scientists have become increasing¬ 
ly aware that application of new 
scientific knowledge to Improve 
human welfare is a long and expen¬ 
sive process in terms of manpower 
and money, sometimes more ex¬ 
pensive than acquiring the new 
knowledge itself. 

This spectacular growth of 
scientific knowledge has also 
brought into focus the internation¬ 
al character of science and also the 
need, as never before, for closer 
scicntlfie cooperation among 
countries to save on time and 
resources by sharing of each others 


experiences in areas of mutual in¬ 
terest. Such cooperation enlarges 
our knowledge base and allows ac¬ 
cess to the best instruments and 
test facilities. It automatically also 
helps in assessing the level of our 
own scientific competence. Inter¬ 
national scientific contacts were 
earlier confined to individuals and 
to basic sciences. The trend in the 
recent past indicates that interna¬ 
tional cooperation is being increas¬ 
ingly resorted to for Icuger projects 
and ’big' science. 

CSIR Bilateral S&T 
Programmes 

On an organizational level, with a 
view to establishing closer S&T 
cooperation and also using it as a 
vehicle to promote its own human 
resource development, the Council 


of Scientific & Industrial Research 
initiated negotiations for formal 
bilateral arrangements for ex¬ 
change of scientists between CSIR 
and friendly countries abroad In 
the sixties’. Amongst the first group 
of foreign S&T agencies with 
which the Council entered Into 
bilateral programmes for exchange 
of scientists were: 

— British Council 

— National Science Foundation of 
USA 

— German Academic Exchange 
Service (DAAD) of FRG 

— GDR Academy ®f Sciences 

— Czechoslovak Academy of 
Sciences 

— Polish Academy of Sciences 
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— State Committee for Research & 
Technology, Bulgaria 

— National Council for Science 
and Technology, Romania 

— ARE Academy of Scientific Re¬ 
search & Technology, Egypt. 

These bilateral programmes, 
signed during the sixties, helped in 
exposing our scientists to develop¬ 
ments abroad and bringing foreign 
scientists to our laboratories. 
These visits helped in establishing 
links between relevant research 
groups in the two countries and 
identifying problems which could 
be worked out together in future as 
collaborative projects. 

After a few years of operation of 
these exchange programmes, a 
stage had come when it was felt 
that collaborative- projects in 
specific areas rather than ad-hoc 
exchanges, may be more produc¬ 
tive and help the labs in enliancing 
their capabilities. The subsequent 
bilateral S & T agreements and 
protocols signed by CSIR therefore 
were more specific and related to 
identified areas/projects. In order 
to cover the wide range of areas in 
which tlie CSIR labs are engaged, 
il was felt that in a few developed 
countries more than one S & T 
agency was required to be our 
partner. These areas/collaborative 
projects are, however, subject to 
periodic review and modification 
with additions and deletions etc. to 
cater to changing requirements 
and priorities of the research 
programmes of the labs. 

The objective to CSIR’s bilateral 
S & T programme are : 

(a) To advance existing CSIR 
technologies and project im¬ 
plementation. 

(b) To acquire new knowledge In 
R & D by promoting joint 
R & D in projects/ program¬ 
mes which are compatible 
with the partner groups/in¬ 
stitutes. 


(c) In obtaining expertise from 
partners to enable develop 
new products/ processes. 

(d) To train, provide fellowships 
and organize joint conferen¬ 
ces/ workshops, etc. 

(e) To facilitate exchange of 
scientists, publications and 
information to help in creat¬ 
ing awareness and iden¬ 
tification of area of 
cooperation. 

A number of such S & T 
cooperation protocols have been 
signed since the seventies which 
have specified areas/projects of 
mutual cooperation. These are 
with : 

— Centre National de la Recherche 
Scientifique (CNRS) of France 

— Institut Francais Du Pctrole 
(IFF), France 

— Kerforschungasanalage (KFA), 
FRG 

— Deutsche Forschungs-und Ver- 
suchsanstalt fur Luft-und 
Raumfahrt (now DLR), FRG 

— Max Planck Society (MPG), FRG 

— Netherlands Applied Scientific 
Organisation (TNO) 

— New Zealamd Deptt. o*"Scientific 
& Industrial Research 

— State Committee for Science & 
Technology (GKNT), USSR 

— Imperial Cancer Research Fund 
of UK 

— National Institutes of Health. 
USA 

— Department of Industry, Tech¬ 
nology & Commerce (DITAC), 
Australia 

— State Bureau of Technical Su¬ 
pervision (SBTS), China 

— Scientific Research Council, 
Iraq 

— Scientific & Technology Re¬ 
search Council (TBTAK), Turkey 

— Nigerian Building & Road Re¬ 
search Institute 


— Royal Scientific Society, Jordan 

— Sudan National Council of Re¬ 
search 

— Thailand Institute of Scientific 
& Technological Research 

— National Council for Science & 
Technology (CONCYTEC) of 
Peru 

— National Council for Scientific 
Research (NCSR) of Vietnam 

— Science & Technology Division 
of Govt, of Bangladesh 

— Scientific Studies Research 
Centre, Syria 

— National Research Council 
(CNR), Italy* 

— I Uilian Commission of Alternate 
& Nuclear Energy Sourecs 
(ENEA)* 

— National Natural Science Foun¬ 
dation of China* 

— Ministry of Aviation Industry, 
USSR 

With 35 programme in 27 
countries, CSIR scientists have 
now ac'cess to and links with most 
of the countries who have achieved 
scientific excellence in their own 
fields. They can use the formal ar¬ 
rangement to exchange scientific 
information and literature, visits, 
use each others equipment and 
facilities and work jointly to 
develop new processes and 
prod nets and set up joint ventures. 
Over these years, very productive 
and scientifically stimulating 
partnerships have been developed 
between research groups in CSIR 
labs, and groups in partner 
countries. Major projects which 
have been benefitted by bilateral 
programmes are: Petroleum refin¬ 
ing (IFP-IIP), Bloactivc substances 
from Marine organisms (including 
specialized (raining of scientists in 
exploratory diving (NIO/CDRI- 
VCL, USA), Heat pump (NCL-Sal- 

• PL*nilliif; I'ornuil slgiviturc.s 
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ford), Fire research (CBRI-UK Fire 
Research Station). Foundation en¬ 
gineering (CBRI-BRS, UK). 
Chemotherapy of cancer and 
malaria (CDRI/IICT-NIH, Walter 
Reed), Seminal plasmln (CCMB- 
Max Plank), Safety & risk analysis 
(TNO/CLRI/IICT), Mushroom and 
hops technology and fur technol¬ 
ogy (RRL, Jammu-UK), Explora¬ 
tion techniques for groundwater 
(NGRl-FRG), Rock burst In deep 
mines (NGRl-Unlv. of Bochum, 
FRG), Geothermal metallogenlsls & 
quarternary upwelllng and 
paleoclimate In Arabian Sea (NIO- 
Hamburg), Beverages technology 
and aroma recovery (CFTRI-FRG), 
VLBl (NGRl-FRG). Carbon FRP 
rudder for D0228 (NAL-DLR, FRG). 
GaAs mesfets (CEERI-FRG), STM 
(CSIO-FRG/US), Characterization 
of materials (NPL-NBS, USA and 
FRG), Ultrasonic-Standards & new 
applications (CSIO/NPL-UK), etc. 
CSIR and TISTR have developed 
excellent cooperation specially In 
reverse osmosis desalination and 
membranes, ferrites and phar¬ 
maceuticals chemistry. Two 
reverse osmosis desalination 
plants were gifted by the Prime 
Minister of India to the Prime Min¬ 
ister of Thailand in 1989, and as¬ 
sistance is being provided in 
setting up a number of other 
reverse osmosis desalination 
plants In Thailand. 

Bilateral programmes have 
also been useful In Iptercom- 
parlson and calibration of CSIR 
facilities with advanced facilities, 
e.g. with PTB In FRG. BIPM in 
France, and Wind Tunnel of NAL 
with those in FRG under CSIR-DLR 
agreement. 

International & Bilateral 
External Technical Assistance 

Bilateral and multilateral assis¬ 
tance. which includes supply of 
scientific equipment, training of 
CSIR scientists abroad and expert 
assistance in new areas, has been 
crucial to CSIR labs in developing 


new areas of competence. The as¬ 
sistance received by CSIR in the 
sixties' in setting up new facilities 
at IIP (Dehra Dun) with French 
help, at CMERI (Durgapur) with 
UNESCO’s help and at NAL (Ban¬ 
galore) with Canadian help, 
enabled CSIR in its early years to 
enter into new areas of scientific 
development. In subsequent years, 
CSIR labs received external fund¬ 
ing for 59 projects amounting to $ 
65 million for setting up facilities in 
areas of high priority. UNDP, FRG 
technical assistance, Norwegian & 
Swiss assistance in that order, 
were the major donors. 

Some examples of new areas of 
research and facilities set up in 
CSIR labs by external assistance 
are; Creep testing (NML- UNDP); 
Turbo-machincry (NAL-UNDP): 
New techniques of geophysical ex¬ 
ploration (NGRI-UNDP); VLSI tech¬ 
nology (CEERI-UNDP): Use of 
alternative fuels (IIP-UNDP); Coal 
gasification (IICT-UNDP); Struc¬ 
tural engineering (SERC (M)- 
UNDP): Tower testing 

(SERC-UNDP): Pyro & hydro¬ 
metallurgy IRRL (B)-FRGl: Milling 
technolo^ (CFTRI- Swiss); Marine 


geology & coastal zone mana^- 
ment (NIO-NORAD); Bioengineer¬ 
ing & catalysis research 
(NCL-UNDP): Contraceptive re¬ 
search (CDRI-DANIDA) and Metrol¬ 
ogy (NPL-FRG/UNDP): Animal 
byproduct utilization (CLRI- 
UNDP), etc. For the polymetallic 
nodules exploitation programme, 
the equipment obtained by NIO 
under Norwegian (NORAD) assis¬ 
tance for R V Gaveshanl was cru¬ 
cial. • 

International Ic Ri^onal 8 ft T 
Cooperation 

CSIR is active in regional and inter¬ 
national programmes particularly 
those involving other developing 
countries of Asia and Common¬ 
wealth. These programmes are 
covered under international or¬ 
ganizations of which CSIR is a 
member or represents India there¬ 
on, e.g. Commonwealth Science 
Council, Association of Science 
Cooperation in Asia and SAARC. 
Particular mention may be made of 
the Commonwealth Science Coun¬ 
cil in which CSIR has been a major 
contributor and partner in many of 
its regional programmes for Asia & 
Pacific region. These include a 



Mobile water desadinaiion unit being handed over to Thailand 
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number of projects under Rural 
Technology Programme of which 
one of the major project was the 
integrated management of water 
hyacinth, which apart from Asia- 
Pacific. attracted intra-rcgional 
participation and also funding 
from UNEP. The Asia Pacific 
Metrology Progreimme is the other 
major CSC programme in which 


India played a leading role. The 
programme included training, ex¬ 
changes & inter calibration includ¬ 
ing use of travelling standards — a 
novel concxipt. After having suc¬ 
cessfully run for more than a 
decade, the programme has b(?cn 
domiciled at NPL, New Delhi, as the 
Commonwcalth-lndia Metrology 
Centre (CIMET) which was in- 








Cvibboan Oceanographic Resources Exploratiion : Collection of planktons (top right) ani;/ Boomrang-grab for collection of 

polymetallic nodules (top left) 
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augurated by Shrl Ramphai, Com¬ 
monwealth Secretary-General and 
Shrl K. Narayanan, the then Mini¬ 
ster of State for Science & Technol¬ 
ogy, in 1989. More recently, CSIR, 
through NIO, undertook tlie Carib¬ 
bean Oceanographic Resource Ex¬ 
ploration Programme (CORE) 
under CSC regional programmes. 
Natural resources of 14 Caribbean 
countries were surveyed by R.V. 
Sagarkanya and the findings sub¬ 
mitted to CARICOM Ministers Con¬ 
ference. One of the major 
International & Commonwealth 
project of its type so far under¬ 
taken, the project involved direct 
expenditure of over $ 1 million, 
shared between Government of 
India, Commonwealth Secretariat, 
CSC and CARICOM. Its foUow-up 
is likely to improve exploitation of 
mau-lne resources, Including living 
and mineral resources, and under¬ 
standing the physical changes in 
the ocean around these countries. 
New initiatives are planned by CSC 
in Remote Sensing and Mathemati¬ 
cal Modelling in which CSIR is ex¬ 
pected to again play lead roles. 
Both the CSC and ASCA have 
launched regional programmes in 
the area, of Global Changes with 
India as one of the lead countries. 
The CSC programme is a sequel to 
an International symposium on 
Chemistry and Environment held 
In Australia in Sept. 89, the 
proceedings of which were publish¬ 
ed by the PID of CSIR. 

The CSIR has special arrauige- 
ment and agreements with: 

(a) United Nations University 
for long term research and training 
of UNU fellows from other develop¬ 
ing countries in the area of food 
conservation, biotechnology and 
micro-electronics, under which a 
number of scientists are receiving 
training in CSIR labs every year 

(b) UNCHS and Latvkin Build¬ 
ing Research Institute (tripartite 
agreement) for transfer of technol- 

developed by CSIR labs, and 


Soviet institutes in building 
materials and technology to 
developing countries of the African 
region: 

(c) Third World Academy for 
long term (for Ph.D.) and short 
term post-doctoral fellowships for 
scholars from developing countries 
in CSIR labs; 

(d) COSTED for long term and 
short term fellowsliip for scientists 
of developing countries in areas re¬ 
lated to IGB Progremimc at CSIR 
labs; 

(e) IDRC and WAITRO (as its 
member) for programmes includ¬ 
ing training in CSIR and those ar¬ 
ranged by these organizations; and 

(0 the arrangement which is 
under discussion with the Afrlccui 
Regional Centre for Technology for 
transfer of CSIR and other Indian 
technology to African countries. 

Training: Training of young scien¬ 
tists is one of the mzdn objectives 
of our bilateral programmes. 
Learning about newer techniques 
and frontline research in areas of 
their specialization, being carried 
out in partner countries, helps 
young scientists to not only widen 
their horizon but also improve their 
own performance on return, par¬ 
ticularly in the frontier and tlirust 
areas of CSIR. Apart from the 
CSIR's bilateral programmes, the 
UNDP projects, Colombo Plan and 
UNIDO/UNESCO programmes, 
CSIR’s Raman Research Fellow¬ 
ship programme caters for young 
and talented scientists of CSIR to 
work in thrust areas in labs of 
repute abroad, which do not fit in 
under our existing bilateral/UN 
programmes. 

For sharing its facilities and 
competence with other developing 
countries, CSIR has instituted 100' 
CSIR Fellowships for developing 
countries for Ph.D. study, which 
arc tenable at CSIR laboratories. 
Apart from these, every year 80 - 


100 scientists from other develop¬ 
ing countries me provided training 
in CSIR labs, under sponsorship of ^ 
UN specialized agencies, e.g. 
UNIDO, FAO and WHO, as part of 
UNDP-supported projects in other 
developing countries. The areas 
covered are environmental en¬ 
gineering, pharmaceutical scien¬ 
ces, leather technology, food 
technology, instrument develop¬ 
ment, etc. 

0 

Consultancy: In many areas, in 
wliich CSIR labs, have received in¬ 
ternational recognition, our scien¬ 
tists have been invited to act as 
consultants and chief technical ad¬ 
visers to help in implementation of 
UNDP-funded projects in other 
developing countries. On an 
average nearly 25 senior and mid¬ 
dle level CSIR scientists are 
deputed for shprt and long term 
assignments to work on such 
projects every year. Areas of con¬ 
sultancy include metrology, in¬ 
strumentation, environmental 
engineering, leather technology, 
structural and building technol- 
ogy, pharmaceutical sciences, 
glass and ceramics technology, etc. 
CSIR laboratories have provided 
consultancy for projects in other 
developing countries like Indonesia 
in Food Technology, Malaysia and 
Philippines in activated carbon and 
drugs, China in setting up of 
polymer and chemical research 
facilities and Burma in setting up 
nearly a dozen pilot plants based 
on CSIR technology, and in con¬ 
nection with transfer of CSIR tech¬ 
nology to some of the developed 
countries, e.g. gugulipid to France, 
pientasll zeolyte catalysts to Hol¬ 
land, ‘Synton’ to USA. etc. 

Participation in International 
Conferences 

To keep in touch with latest 
developments repocted in scientific 
conferences, CSIR encourages its 
scientists to make presentation 
and attend important international 
conferences in areas of their 
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specialization within the available 
financial resources and with par¬ 
tial suppKjrt of organizers and other 
agencies. Those conferences in 
which CSIR scientists do not par¬ 
ticipate, CSIR encourages other 
non-CSlR scientists to attend, by 
extending partial support for 
travel. Nearly 100 such non-CSIR 
scientists arc supported every year. 
The scientists arc required to sub¬ 
mit detailed report for use by our 
scientists working in tliat area in 
the CSIR labs, and outside institu¬ 
tions. 

Work on industrial research 
being mostly confined to R & D labs 
of private sector in Western 
countries, our programmes which 
^ involve university labs, or public 
sector labs, offer only limited ac¬ 
cess to latest tcchriology in these 
countries. 

Some of the constraints in 
achieving the best results from 
these programmes have been : lack 
of good personal contacts between 
CSIR and foreign scientists, lack of 
information base and nodal groups 


in many of our laboratories to over¬ 
view and monitor international 
programmes, lack of sufficient 
funds and lack of good facilities in 
some of our labs for long term stay 
of foreign scientists. 

With rapid liberalization taking 
place in the socialist countries and 
emergence of single market in 
Europe by 1992 and strengthening 
of common European S & T 
programmes and facilities, scien¬ 
tific agencies in developing 
countries like India face both chal¬ 
lenges and difficulties in continu¬ 
ing cooperation with dcvclo|3cd 
countries at the prc.scnt level of 
sujjport unless our own com¬ 
petence makes it attractive for 
them. 

Over the last 90 years, CSIR 
has c'omc a long way in promoting 
applied research and developing 
scientific infrastructure and 
facilities in wide ranging areas 
directly related to economic and 
technological development of the 
country. It has received recognition 
from international and leading 


scientific agencies in other 
countries both in developed and 
developing countries. During this 
period, although CSIR has made 
substantial contribution towards 
providing indigenous technology 
for industry, it has also faced 
problems and criticism. These 
problems relate to accountability, 
funding, technology transfer and 
role of basic research in CSIR 
programmes. Other major scien¬ 
tific agencies abroad arc also facing 
similar problems and criticism. To 
round nji the Golden Jubilee 
Celebrations, therefore, it has been 
decided by CSIR to h.avc an inter¬ 
national conference of heads of 
leading .scicnlifie agencies the 
world over with whom CSIR has 
bilateral rel.ations. The conference, 
scheduU'd for 23-25 September in 
1992 will provide a unique oppor¬ 
tunity to share their experiences in 
tackling these issues by other 
countries and help in considering 
alternative courses which or¬ 
ganizations like CSIR may adopt to 
overcome some of these problems. 

□ 


Role of CSIR in Scientific and Technical Manpower 

Development 

Dr SUSHIL KUMAR 

Head, Human Resource Development Group. CSIR 


The goal of science and technology 
research and development (R&D) 
institutions of the country is to 
generate new scientific knowledge 
and to develop and adapt tech¬ 
nologies suitable for bringing 
profitable products to market. In¬ 
dian R&D institutions are required 
to achieve technological self 
reliance, meet global competition 
and fulfil requirements of develop¬ 
ment, with the funds equal to 2.6% 
of the country’s total budget. Suffi¬ 
ciently large manpower of high 
quality scientists and engineers is 


required for achieving these na¬ 
tional objectives. CSIR comple¬ 
ments in a major way the efforts of 
national education system in the 
area of manpower development for 
science and technology. It also 
creates opportunities for training 
and retraining of its own scientific 
staff. Besides, through its ex¬ 
tramural programmes, CSlFt sup¬ 
ports the higher education in 
universities and institutes of tech¬ 
nology which arc the primary 
source of trained manpower. Keep¬ 
ing in view the future manpower 


requirements, CSIR plans to 
redouble its efforts for enlarging 
the country’s stock of suitably 
trained scientists and engineers. 

EXTRAMURAL PROGRAMMES 

1. Research Fellowships. 
As^ociateshlps and Pool 
Onicershlps 

Usually the students opt for 
science and engineering at 10-t2 
stage of their education. Some of 
them proceed to obtain bachelor 
and master degrees in the different 
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branches of natural science and 
engineering. In order to improve 
the retention rate of the students 
who have already expressed Inter¬ 
est in science, medicine and en¬ 
gineering and to lndut« them to go 
for Ph.D. degree or other higher 
qualifications, a large number of 
Junior and senior fellowships are 
awarded by CSIR. Associateships 
arc awarded to PhDs and 
equivalent postgraduate degree 
holders to encourage them to con¬ 
tinue research in the sciences. Pool 
Officerships arc awarded to PhDs 
and equivalent degree holders with 
2 years of postdoctoral work ex¬ 
perience so that they can continue 
to do their professional work while 
searching for regular positions. 
Fellows, Associates and Pool Of¬ 
ficers arc placed for the duration of 
their tenure in universities, nation¬ 
al laboratories, government 
departments, public sector under¬ 
takings, industries and other in¬ 
stitutions for higher science, 
engineering and technical educa¬ 
tion and research. This programme 
has already played significant role 
in the control of brain drain. 

CSIR started awarding Junior 
and Senior Fellowships from 1958 
and Associateships from 1978. 
Selection procedures for appoint¬ 
ments of Fellows and Associates 
arc very rigorous and comprehen¬ 
sive, so that all potential research 
workers arc given opjxjrtunity to 
compete and only those possess¬ 
ing aptitude and high level com¬ 
petence for research work arc 
selected. Indians undergoing 
training abroad arc considered for 
Associateship in absentia. The 
programme has been designed to 
give outstanding researchers 3 to 
13 years of employment, free of 
any other commitments. About 
32,000 research scholars have al¬ 
ready benefitted from this 
programme. 

The Scientists’ Pool for tem- 
poraiy placement of uncnijiloyed 


but well qualified Indian scientists 
and engineers as Pool Officers was 
initiated in 1958. Selections to the 
Pool are made by the Union Public 
Service Commission in consult¬ 
ation with subjectwise Special 
Recruitment Boards on the basis 
of academic qualifications, profes¬ 
sional experience, publication 
record and performance in inter¬ 
view whenever necessary. The 
tenure of Pool Officership is 3 
years and they are encouraged to 
apply for regular positions. The 
scheme has benefitted about 
10,000 scientists and engineers 
and a large majority of them have 
found regular jobs in the country. 

The table below gives the dis¬ 
tribution of support provided to 
research scholars in the 7th Five 
Year Plan jxiriod. Total support 
from 1985 to 1990 amounted to 
23442 man years. 


power quality, CSIR provides travel 
grants for the participation of Ph.D. 
students and postdoctoral fellows 
in important international sym¬ 
posia, seminars and conferences. 
These grants are awarded on the 
basis of academic and publication 
records of applicants. In the 7th 
Five Year Plan period, about 800 
grants were sanctioned. In the 
years 1990-91, 198 research 
scholars were given travel grants. 
There is a complementmy scheme 
for teachers and research scien¬ 
tists. These useful activities will be 
continued by CSIR in the 8th Five 
Year Plan period. 

3. Visiting Associates (VAs) 

The Visiting Associateships 
Scheme aims at fostering creative 
science by joint teams of scientists 
from universities, industries, CSIR 
laboratories and other government 
departments. It is hoped that 


Number of research scholars supported in 



1985-86 

86-87 

87-88 

88-89 

89-90 

90-91 

FelIows!tips & 
Associateships 

4216 

3907 

3310 

3974 

3989 

4254 

Pool Officership 

643 

759 

849 

937 

858 

677 

Total 

4859 

4666 

4159 

4911 

4847 

4931 


CSIR proposes to increase the 
Fcllowsliips and Associateships 
gradually over 8th Plan period. It is 
planned to augment manpower in 
fields with shortfalls and also to 
have a broader geographic dis¬ 
tribution. Pool scheme will also be 
continued with Innovations intro¬ 
duced into its operation. 

2. Support to Research 
Scholars for Participation in 
International Meetings 

Often Indian research workers 
receive information about latest 
findings in their areas of activity 
belatedly. This hampers generation 
of new ideas. In order to promote 
greater degree of originality in the 
work of Indian laboratories and for 
the overall Improvement of man- 


programme will lead to collective 
efforts for rapid attainment of tech¬ 
nology adoption goals and develop¬ 
ment of integrated policies in the 
areas of science and technology, 
education and environment. The 
VAs are to be provided faeilltles in 
CSIR laboratories for research 
work, travelling expenses and ac¬ 
commodation for 2 visits each year. 
Initial tenure of a VA is 3 years. 
This scheme was started in 1989. 
In the years 1989-90 and 1990-91, 
there were 23 and 40 VAs, respec¬ 
tively. CSIR alms to strengthen this 
activity in the 8th Five Year Plan 
period. •> 

4. Emeritus Scientists 

Superannuated scientists repre¬ 
sent a pool of talented and ex- 
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perlenced teachers, guides and re¬ 
searchers. Many of them remain 
actively engaged in pursuit of 
science. CSIR provides financial 
assistance to such scientists to 
pursue research or write 
monographs or books in their 
respective fields of specialization, 
and of relevance to the program¬ 
mes and activities of CSIR. In the 
year 1985-86, 86-87, 87-88, 88- 
89, 89-90 and 90- 91, there were 
53. 54, 55, 53, 54 and 79 Emeritus 
Scientists, respectively. CSIR 
proposes to continue this useful 
activity. 

5. Distinguished Scientist 
Chairs 

These are being instituted at R&D 
* and academic institutions with the 
purpose of recognizing sustained 
record of excellence and creative 
contributions to research and/or 
teaching in the areas of science and 
engineering of interest to CSIR. 

6. Bhatnagar Fellowships 

Senior, very eminent and produc¬ 
tive scientists and engineers are 
supported in R&D and academic 
institutions, as Bhatnagar Fellows. 
The Fellows are provided amenities 
to devote all their time to research, 
teaching and writing. They are ex¬ 
pected to act as seeds for the 
growth of schools of young workers 
around them. Presently four Bhat¬ 
nagar Fellows are in position. 

7. Research Projects 

CSIR distributes small research 
grants to non-CSIR laboratories, 
mainly in the universities for over¬ 
all Improvement of the vitality of 
science and engineering research 
in the country. The following 
specific objectives are met through 
this programme: to' provide inde¬ 
pendent opportunities to brilliant 
research workers; to increase fel¬ 
lowship support for Ph.D. students 
who are attracted by the brilliant 
^faculty members In the colleges 
and universities; to foster col¬ 
laboration of postdoctoral fellows 


with senior workers in the univer¬ 
sities; for improvement of standard 
of equipment in universities; and to 
sustain both basie and applied re¬ 
search activities in universities. In¬ 
itial tenure of projects is 3 years. 
The Table given below gives the 
number of research projects sup¬ 
ported in 5 broad eireas of science 
and engineering over the 7th Plan 
Five Year Plan period and 1990-91. 


9. CSIR-Units of Excellence, 
-Professorships, and -Adjunct 
and - ^siting Profesaorships 

In order to spur intimate interac¬ 
tion with universities, CSIR has 
entered into a Memorandum of Un¬ 
derstanding with University 
Grants Commission. Through this 
formal agreement, it will be pos¬ 
sible to integrate the immense 



Number 

of research 

proiects 

supported in 

the year 

:>ub]ect area 

1*185-86 

86-87 

87-88 

88-89 

89-90 

90-91 

Biomedical 

Sciences 

210 

236 

283 

332 

306 

355 

Chemical 

Sciences 

274 

303 

317 

346 

285 

279 

Engineering 

Sciences 

71 

85 

80 

74 

61 

56 

Physical 1, 

Mathematical 

Sciences 

154 

186 

215 

211 

189 

1*10 

Information 

Sciences 

13 

23 

33 

32 

38 

30 

Total: 

722 

833 

928 

995 

879 

910 


This programme that supports 
small science in the country as well 
as attracts students for training in 
science and engineering will be fur¬ 
ther strengthen in the 8th Plan 
period and additional funds will be 
targetted towards the fields that 
face most serious shortfalls or arc 
relatively more important for 
economic development. 


training and research output 
potential of universities with sound 
infrastructure for rcsceuch avcill- 
ablc in the 41 CSIR laboratories 
spread in different regions. CSIR 
has formulated schemes for effec¬ 
tive cooperation between univer¬ 
sities, colleges and institutions 
having deemed university status 
and itself. 


8. Golden Jubilee Research 
Awards 

CSIR is Instituting these Awards 
from 1992-93 financial year to 
mark the completion of 50 years of 
its functioning. The Awards are in¬ 
tended to facilitate outstanding 
and talented young scientists to 
pursue and continue their R&D ac¬ 
tivities in their place of work in 
areas of science and technology of 
relevance to CSIR. These awards 
are meant for Indian scientists up 
to the age of 40 years within and 
outside CSIR who would be sanc¬ 
tioned project grants up to Rs 30 
lakhs for 5 years. 


Person-based and institution- 
based CSIR Centres of Excellence, 
built around individual bright 
scientists and group of such scien¬ 
tists. arc proposed to be set up in 
science, technical and engineering 
universities and other institutions. 
It is also proposed to create some 
positions in selected universities in 
the honour of very eminent scien¬ 
tists. 

10. Support for Organization 
of National Symposia/ 

Seminars / Conferences 

Symposia, seminars and conferen¬ 
ces provide opportunities for scicn- 
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tlflc workers coming from rllffcrent 
laboratories to interact, leading to 
cross fcrtillzatlori of ideas and dis¬ 
semination of information. CSIR 
benefits scientific activity in tfic 
country by providing partial finan¬ 
cial assistance for organization of 
important national and Intema- 
tlonal meetings. In the years 1985- 
86, 86-87, 87-88, 88-89, 89-90 
and 90-91 , 180, 198, 200, 230, 
213 and 185 meetings, respective¬ 
ly, have been supported by CSIR. 

Wliilc continuing this activity 
CSIR proposes to hold a small 
number of Golden Jubilee sym¬ 
posia each year from 1991 where 
presentations will be made on the 
perspectives, especially the current 
work, by active investigators in 
sharply defined front line research 
areas, requiring special thrust. The 
proceedings will be published for 
the benefit of postgraduate stu¬ 
dents and research workers. 

11. CSIR Awards 

Among the various activities for en¬ 
couraging science In the country, 
CSIR gives honourable national 
awards to individual scientists 
working in different branches of 
science and engineering for their 
new, useful and valuable dis¬ 
coveries and inventions. 

(a) Shantt Swarup Bhatnagar 
(SSB) Prizes: The SSB Prizes in¬ 
stituted in 1957 arc given to scien¬ 
tists up to the age of 45 years, in 
Biological, Chemical, Earth (in¬ 
cluding Ocean, Atmosphere and 
Planetary), Engineering, Mathe¬ 
matical, Medical and Physical 
Sciences. SSB Prize is considered 
to be coveted honour for a scientist. 
Each award consists of prize 
money of Rs 50,000 and a memen¬ 
to. Awards arc conferred by the 
Prime Minister, By the year 1991, 
259 scientists and engineers have 
been honoured by SSB Prize. 

(b) CSIR Golden Jubilee Prizes: To 
mark completion of 50 years of its 
service to nation and promote 


scientific and industrial research, 
CSIR has started giving two Golden 
Jubilee Prizes from the year 1991, 
one each in the field of Life Sciences 
(including Medical Sciences) and 
Physical Sciences (including 
Chemical, and Engineering Scien¬ 
ces and Technology). The prize con¬ 
sists of a medallion and a cash 
amount of Rupees one lakh. Two 
very eminent scientists have been 
identified for the 1991 CSIR Golden 
Jubilee Prize. 

12. Employment Assistance 

A Cell in CSIR furnishes biodata of 
unemployed highly trained person¬ 
nel registered with it to employers 
who notify vacancies available with 
them to CSIR. The Cell displays 
Information Service Bulletin at the 
CSIR Complex for the benefit of 
Fellows, Associates and Pool Of¬ 
ficers who visit the premises of its 
Human Resource Development 
Group. Queries from scientists and 
engineers seeking regular posi¬ 
tions are also attended. This ac¬ 
tivity will be strengthened in the 
8th Five Year Plan period. 

13. Interface for Non-Resident 
Indian (NRI) Scientists and 
Technologists (INRIST) 

CSIR has established a new 
programme called INRIST from 
1990. The ongoing UNDP-funded 
TOKTEN (Transfer of Knowledge 
Through Expatriate Nationals) 
project has been made a part of 
INRIST. Under the INRIST 
programme, CSIR is mobilizing tlie 
NRI expertise and resources to 
promote research and development 
activities in various Important S&T 
areas in India. A Directory of NRls 
giving biodata of about 2700 scien¬ 
tists and engineers has been pub- 
lislied. Some products emanating 
from NRI expertise are already 
being commercialized. Under TOK¬ 
TEN programme, about 320 ex¬ 
perts have already visited over 200 
institutions/organizations in 
India. It is planned to strengthen 


these activities in the 8th Five Year 
Plan period. 

14. Science and Engineering ^ 
Manpower Surveys 

R&D for Science and Engineering 
requires inputs in the form of man¬ 
power eind finances. It is, therefore. 
Imperative to collect and analyze 
data about manpower for use in the 
process of planning. The data on 
Science and Technology (S&T) 
manpower are being eollected in 
two complementary ways at CSIR: 
(a) data on annual out-turn of BEs, 
BTcchs, MBBSs, MScs, MTechs, 
MDs and PhDs in different dis¬ 
ciplines are collected from all the 
universities and deemed univer¬ 
sities and (b) data on the charac¬ 
teristics of diploma holders, 
graduates and/or postgraduates in 
science, technical and engineering 
siibjects arc collected along with 
decennial census surveys. The out 
turn data of period up to 1989 are 
under compilation. Information 
from 1991 postgraduate degree 
holders and technlCcU survey con¬ 
tained in about 20 lakh completed 
questionnairs is being tabulated 
for further analysis. The data will 
be published and made available to 
all interested in S&T manpower 
resources and requirements, using 
a mailing list and on request. Fig¬ 
ure I gives estimates of population, 
percent literacy and tot^ BSc, MSc 
and PhD and equivalent degree 
holders since 1950, derived from 
the available data. 

INTRAMURAL PROGRAMMES 

1. Recruitment of Young 
Scientists into CSIR 

The science and engineering 
postgraduate manpower in the 
laboratories of CSIR totals about 
7000 at present. This strength will 
progressively decrease to about 
4700 in the next M) years as shown 
in the table given on p 226. A total 
of 2227 scientists ^11 retire be- < 
tween January 1991 to December, 
2001. Against the vacated positions. 
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CALENDER YEARS 

Fig.1 — 1950-1990 estimates of population, literacy percentage, and of persons holding higher secondary certificate, BSc (or equivalent), 

MSc (or equivalent) and Ph.D (or equIveJent) degrees 


CSIR would be required to recruit 
scientists and engineers so that it 
can accomplish the R&D program- 
f mes under its charter. CSIR would 
like to recruit on an average 200 
scientists each year during the 
next 10 years. By making the 
recruitment largely at the Scien- 
tlst-B level CSIR would achieve the 
following two objectives: (a) bring 
young scientists to work together 
with older experienced scientists; 
(b) give assurance of jobs to 
talented young scientists and en¬ 
gineers so that they are not lost to 
administration, banking and in¬ 
surance sectors in India and by 
migration abroad. 

2. Training Programmes 

In its human resource. develop- 
^ ment programme, CSIR aims at 
upgradation of the skills of scien¬ 
tists and engineers in its fold, in a 


continuous manner. Training of in¬ 
dividual scientists is arranged ac¬ 
cording to CSIR’s changing 
requirements arising from worki- 
wide forward movement of scien¬ 
tific and industrial research and 
redefinition of thrust area 
programmes. CSIR arranges train¬ 
ing and retraining programmes to 
cater to the requirements of both 
its newly recruited and senior 
scientists. These activities will be 
strengthened in the 8th Five Year 
Plan. It is also proposed to start 
training programmes for Tech¬ 
nicians in selected CSIR 
laboratories. 

(a) Training Associaleship: This 
Scheme is Intended to support the 
scientists of CSIR for undergoing 
specialized training or conducting 
collaborative research in specific 
laboratories of the government 
departments, university system. 


industry, or institutions such as 
JIT, TIFR, lARI, lISc and Nil. The 
Associateship is for a pt-riofl of six 
months to one year. The Training 
As.sociatcs will be entitled to travel 
expen.scs, monthly .stipend and 
subsidized accommodations from 
the host institution, if availed at a 
station different from that of the 
parent CSIR laboratory. CSIR will 
pay contingency grant for each As¬ 
sociate to the host institute. 

(b) Training Courses on Techni¬ 
ques: The various laboratories of 
CSIR f)criodicaIly hold short term 
training courses on current techni¬ 
ques relating to research program¬ 
mes of their interest. Scientists 
attached to the complementary 
CSIR laboratories participate in 
them in large numbers. Groups of 
CSIR scientists arc also en¬ 
couraged to take training courses 
relevant to their work but or- 
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RATE AT WHICH THE PRESENT CSIR SCIENTISTS 
WILL BE SUPERANNUATING FROM SERVICE 


NUMBER OF THE SCIENTISTS IN POSITION AT THE END OF THE YEAR (T) 
NUMBER OF THE SCIENTISTS RETIRING IN A PARTICULAR YEAR (R) 


f« OF iHf n/m 

UI NANF 

1990 

I 

R 

1991 

I 

R 

1992 

I 

R 

1993 

I 

R 

1994 

T 

R 

1995 

1 

R 

1996 

T 

R 

1997 

I 

R 

1998 

T 

R 

1999 

T 

R 

2000 

1 

R 

2001 

T 

cem 

1B8 

0 

188 

0 

188 

5 

183 

5 

178 

4 

174 

5 

169 

6 

163 

7 

156 

12 

144 

5 

139 

16 

123 

tent 

92 

0 

92 

0 

92 

0 

92 

1 

91 

0 

91 

2 

89 

0 

89 

4 

85 

2 

83 

2 

81 

1 

80 

CWI 

277 

3 

274 

8 

266 

8 

258 

6 

252 

10 

242 

13 

229 

ID 

219 

7 

212 

11 

201 

10 

191 

10 

181 

CfCKl 

161 

1 

160 

5 

155 

7 

148 

3 

145 

2 

143 

8 

135 

5 

130 

8 

122 

7 

115 

13 

107 

15 

87 

Ctfitl 

228 

1 

22? 

3 

224 

0 

224 

1 

22) 

7 

216 

3 

21) 

2 

211 

3 

208 

5 

203 

9 

114 

6 

188 

CFt 

37 

0 

37 

0 

37 

1 

36 

0 

36 

0 

36 

0 

36 

1 

35 

1 

34 

0 

34 

0 

34 

1 

33 

Cfifl 

3R 

0 

314 

12 

302 

8 

294 

13 

281 

21 

260 

18 

242 

29 

213 

28 

185 

20 

165 

27 

138 

18 

120 

CFIRI 

297 

2 

295 

B 

287 

6 

281 

9 

272 

12 

260 

13 

247 

13 

234 

12 

222 

15 

207 

14 

193 

13 

180 

CCC8I 

181 

2 

179 

9 

170 

5 

165 

5 

160 

7 

153 

8 

145 

10 

135 

15 

120 

8 

112 

7 

105 

9 

96 

cinp 

101 

0 

103 

1 

102 

1 

101 

2 

99 

0 

99 

1 

98 

2 

96 

0 

96 

4 

92 

1 

91 

2 

89 

CUI 

IBS 

3 

182 

4 

178 

4 

174 

4 

170 

6 

164 

7 

157 

6 

151 

4 

147 

1 

146 

4 

147 

3 

139 

CKm 

203 

1 

202 

2 

21H1 

0 

200 

7 

193 

4 

189 

8 

181 

5 

176 

10 

166 

13 

153 

17 

136 

19 

117 

ClffiS 

233 

0 

233 

5 

228 

6 

222 

6 

216 

10 

206 

13 

193 

13 

180 

13 

167 

5 

162 

13 

149 

14 

135 

CWI 

123 

0 

123 

1 

122 

2 

120 

7 

113 

3 

110 

3 

107 

9 

98 

7 

96 

3 

93 

5 

88 

2 

86 

CSIO 

221 

0 

221 

4 

217 

3 

214 

7 

207 

3 

704 

6 

198 

9 

189 

3 

186 

7 

179 

11 

168 

4 

164 

CSIO HO 

162 

0 

162 

2 

160 

4 

156 

4 

152 

9 

143 

10 

133 

7 

126 

10 

116 

11 

105 

18 

87 

14 

73 

CSIO COKPLEX P'PUR 

23 

0 

23 

0 

23 

0 

23 

1 

22 

0 

22 

0 

22 

0 

22 

0 

22 

1 

21 

0 

21 

0 

71 

CSXCIil 

119 

2 

117 

4 

113 

2 

111 

3 

108 

3 

105 

4 

101 

7 

94 

4 

90 

7 

83 

9 

74 

5 

69 

lies 

HI 

0 

141 

2 

139 

2 

137 

5 

132 

0 

132 

6 

126 

2 

124 

6 

118 

5 

113 

5 

108 

5 

103 

IKT 

330 

0 

330 

5 

325 

9 

316 

12 

304 

4 

300 

13 

287 

17 

770 

17 

253 

18 

235 

12 

223 

14 

209 

IIP 

IBS 

1 

184 

0 

184 

4 

180 

3 

177 

5 

172 

6 

166 

9 

157 

6 

151 

7 

144 

4 

140 

6 

134 

im 

30 

0 

30 

0 

30 

0 

30 

0 

30 

0 

30 

0 

30 

0 

30 

0 

30 

0 

30 

0 

30 

0 

30 

IKSDOC 

72 

0 

72 

1 

71 

0 

71 

3 

68 

5 

63 

6 

57 

4 

53 

1 

52 

5 

47 

6 

41 

2 

39 

IT«C 

96 

0 

96 

0 

96 

2 

94 

2 

92 

0 

92 

1 

91 

2 

89 

1 

88 

4 

34 

0 

84 

4 

80 

NN. 

3B9 

11 

377 

5 

372 

6 

366 

5 

361 

9 

352 

6 

346 

13 

333 

15 

118 

14 

304 

15 

239 

13 

276 

NUI 

127 

0 

127 

6 

121 

0 

121 

6 

115 

2 

113 

9 

104 

8 

96 

8 

88 

6 

82 

5 

77 

5 

72 

»a 

350 

8 

342 

10 

332 

10 

322 

8 

314 

13 

301 

10 

291 

12 

279 

11 

268 

7 

261 

18 

243 

10 

233 

NEEIil 

183 

0 

183 

3 

180 

3 

177 

4 

173 

5 

163 

3 

165 

5 

160 

11 

149 

6 

143 

6 

137 

7 

130 

NCRI 

206 

0 

206 

0 

206 

4 

20? 

3 

199 

0 

199 

0 

199 

4 

195 

3 

192 

6 

136 

8 

178 

8 

170 

NIO 

216 

0 

236 

1 

235 

3 

232 

0 

232 

1 

231 

3 

223 

2 

226 

8 

218 

5 

213 

8 

205 

5 

200 

mSTADS 

<9 

0 

49 

0 

49 

0 

40 

1 

48 

0 

48 

0 

43 

1 

47 

0 

4; 


45 

1 

44 

0 

44 

Hia 

264 

1 

263 

8 

255 

6 

249 

13 

236 

14 

222 

11 

711 

11 

200 

14 

186 

16 

170 

13 

157 

23 

134 

HPl 

398 

25 

373 

14 

359 

9 

350 

12 

338 

12 

326 

11 

315 

14 

301 

13 

288 

12 

276 

17 

264 

11 

253 

PID 

111 

2 

109 

4 

105 

4 

101 

0 

101 

8 

93 

2 

91 

5 

86 

0 

86 

3 

83 

8 

75 

1 

74 

8RL BHUtAHESXAR 

126 

0 

126 

0 

126 

0 

126 

0 

126 

0 

176 

1 

125 

1 

124 

2 

127 

2 

120 

4 

116 

4 

112 

Wl BHOPAL 

38 

0 

38 

0 

38 

2 

36 

0 

36 

1 

35 

0 

35 

1 

34 

0 

34 

0 

34 

0 

34 

1 

33 

Ml JANMU 

160 

0 

160 

3 

157 

6 

151 

5 

146 

3 

143 

5 

138 

12 

126 

4 

127 

4 

118 

7 

111 

6 

105 

MU JOPHAI 

160 

0 

160 

2 

158 

5 

153 

2 

151 

0 

151 

4 

14? 

3 

144 

3 

141 

3 

138 

5 

133 

8 

125 

RRL IRIVAHORUH 

79 

0 

79 

0 

79 

0 

79 

1 

78 

0 

78 

0 

78 

0 

7B 

1 

77 

2 

75 

0 

75 

2 

73 

ber: ( 

41 

0 

41 

0 

41 

0 

41 

0 

41 

0 

41 

1 

40 

2 

38 

1 

37 

0 

37 

4 

33 

1 

32 

5ERC R 

100 

0 

100 

1 

99 

1 

98 

0 

98 

0 

93 

3 

95 

1 

94 

* 

97 

1 

92 

5 

87 

2 

85 

lOfAl 

7017 

63 

6954 

133 

6821 

138 

6683 

169 

6514 

183 

6331 

223 

6108 

263 

5845 

257 

5588 

760 

5328 

311 

5017 

290 

4727 


gani/ed by non-CSIR institutions, 
both national and international. 
This activity will be greatly 
strengthened in the 8th Five Year 
Plan period. Short term training 
courses will also be organized for 
technicians. 

(c) Orientation Training 

Programme: In CSIR, young in¬ 
dividuals holding postgraduate de¬ 
gree in science and engineering are 
recruited to Scientlst-B positions. 
A distant learning programme 


leading to MS(ST) degree is being 
organized in collaboration with 
Birla Institute of Technology and 
Science (BITS) to familiarize Scicn- 
tlst-Bs with the CSIR system and 
to facilitate their becoming produc¬ 
tive as soon as possible. Its ses¬ 
sions start in July and December. 
The course content includes infor¬ 
mation on (i) sources of published 
and unpublished scientific infor¬ 
mation, (il) basic scientific ap¬ 
proach to solve problems, (ill) uses 
of instruments and tools available 


for quantitative research, (iv) 
statistical techniques and com¬ 
puter usage, (v) target areas of re¬ 
search by CSIR laboratories and 
(vi) ongoing science and technology 
based national missions for the 
overall development of the country. 
Till March 1991, 189 scientists had 
registered for this programme. 

(d) Training Programmesfor Senior 
Scientists: A training programme of 
two-week duration for Scientlst-Cs 
and -Es is organized in May and 
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November each year. This course 
includes lectures on the status of 
■4 science and technology in the 
country, and on subjects relating 
to research-project management, 
including project planning, 
methodology of research, interper¬ 
sonal relations, safe laboratory 
practices, computer usage, MIS 
and administrative and budgeting 
techniques and technology trans¬ 
fer programmes. Till February 
1991, 108 .scientists had com¬ 
pleted this training. 

(c) Management Training: This 
course of lectures for Scientist- Fs, 
-Gs and -Hs on principles and 
practices of management is being 
|r developed. It is proposed to be 
started during the first year of 8th 
Five Year Plan. 

AWARDS 

1. CS!R Technology Awards: To 
recognize, encourage arid reward 
technology development and mul¬ 
tidisciplinary team effort of CSIR 
.scientists/institutes, CSIR has in¬ 
stituted two sets of ‘Technology 
Awards’: (i) CSIR Sliicld for Tech¬ 
nology: Two shields, one each for 
Process and Engineering Technol¬ 
ogy given to a C.SIR 
group/laboratory, on the basis of 
excellence of its specific technologi¬ 
cal achievements. Each award con¬ 
sists of a ‘shield’ to be held in 
rotation for a year by the 
group/laboratory wining it. Two 
shields were awarded in 1990 and 
none In 1991. (ii) CSIR Technology 
Prize: One prize each, in ihc areas 
of Biological, Chemical, Engineer¬ 
ing and Materials Technology is 
given for individual or group 
achievement in technology 
development. Each prize consists 
of a citation and prize money of Rs 
10,000 for each member of the 
group, with the amount awarded to 
^ a group being limited to Rs 50,000. 
Three groups each have been 
awarded with the prize In the years 
1990 and 1991. 


2. Young Scientists Awards: 
These were started in 1987 to 
recognize brilliant scientists below 
35 years of age working in CSIR 
laboratories. The awards are given 
Rs 10,000 prize money, a memen¬ 
to and a grant of Rs 10 lakh for 
5 years to pursue research. Up to 
1991, 38 young CSIR scientists 
and engineers have received this 
award. 


CONCLUDING REMARKS 

The university system is respon¬ 
sible for higher education in 
science and engineering. This sys¬ 
tem also generates new knowledge 
in a wide variety of areas through 
research. The CSIR system has 
good infrastructure for scientific 
and industrial research. It adapts 
and develops relevant technologies 
and generates new scientific 
knowledge. Industry uses tech¬ 
nologies for commercial production 
of goods and provides services. 
These national activities to be in¬ 
ternationally competitive require to 
be manned by high quality man¬ 
power. CSIR, therefore, uses its in¬ 
frastructure and its extramural 
programmes for assisting 
academic institutions for produc¬ 
ing highly trained human resource 
base for the achievcmcnl of nation¬ 
al development objectives in the 
area of science and technology. 


NCL wins Special ICMA 
Citations 

The National Chemical Laboratory 
(NCL), Pune, has won two ICMA 
(Indian Chemical Manufacturers 
Association) citations for the year 
1990. The first citation to the 
laboratory relates to the in¬ 
digenous manufacture of acry¬ 
lates. resulting m a large amount 
of foreign exchange saving, and the 
second to the India’s export of high- 
tech materials to Europe, earning 
valuable foreign exchange. 


ICMA has decided to confer the 
prestigious ‘ICMA Acharya P.C. 
Ray Award for Development of 
Technology Indigenously* for 1990 
on the Indian Petrochemicals Cor¬ 
poration Ltd, Vadodara, for 
pioneering the manufacture of 
acrylates for the first time in India 
on the basis of the innovative 
process development work carried 
out at NCL. 

NCL undertook the challenging 
task of development of technology 
for the manufacture of acrylates, 
which arc critical raw materials in 
the manufacture of acrylic fibre, 
paints, etc. NCL jiarticipatcd 
vigorously in sustained process 
modification efforts tiial were re¬ 
quired to bring acrylates lechnol- 
ogy to a stage where it could 
become economically viable and 
comix:titivc. Last yc‘ar the produc¬ 
tion of acrylates was about Rs 400 
million, which led to the sjiviiig of 
country’s valuable lorcign exchange. 

ICMA has decided to confer the 
‘ICMA Award for Export of Chemi¬ 
cal Products’ on United Catalysts 
(India) Ltd, Bombay, for exporting 
for the first time high silica zeolite 
catalysts (Encilites) to the western 
world against keen competition 
from renowned (Xiinpanies. 

NCL undertook the challenging 
task of synthesizing liigh perfor¬ 
mance zeolite catalysis, named 
after NCL as Encilites, having a 
widespread impact in various 
refinery and petrochemical proces¬ 
ses. These were manufactured by 
Unitcfl Catalysts (India) Ltd. NCL’s 
effort opened up a new chapter on 
the export of high performance 
materials from India. This cxixjrt 
was on quality basis and not on 
cost basts and that too in stiff com¬ 
petition with some multinational 
giants. □ 
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Syrian Delegation 
visits India 

A four-member delegation from 
Scientific Studies Research Centre. 
Syria, visited India during 26 
August-2 September 1991 under 
the Protocol on S&T Co-operation 
between CSIR and SSRC Syria 
signed in October 1990. The 
delegation was led by Dr O.F. Bizrl, 
Director of Research, SSRC, and 
consisted of Dr H.A. Nour, Dr A. 
Nasser and Shri R. Jabra as mem¬ 
bers. 

The members of delegation 
during their stay held discussions 
with Dr S.K. Joshl, Director 
General, Council of Scientific and 
Industrial Research, and visited a 
number of institutes in the areas of 
their interest, such as NCL, CEERI. 
CSIO, CGCRI, NPL, NISTADS, IIT- 
Delhl, Central Electronics Limited, 
NRDC, etc. 

The Record Note of Discussions 
was signed by Shri K.N. Johry, Ad¬ 
viser, CSIR and Dr O.F. Bizrl, on 30 
August 1991. 


Areas identified for coopera¬ 
tion, training and assistance in¬ 
clude: Chemistry & Chemical En¬ 
gineering; Biology & Bio-technol¬ 
ogy: Materials; Metrology: 

Electronics Engineering; Mechani¬ 
cal Engineering and R&D Plaruilng 
and Technology Acquisition. 

Possibility of technology trans¬ 
fer was also indicated in the areas 
of Electronic Devices, Glass Tech¬ 
nology including Optical Glass and 
Boroslllcate Glasses, Pollution 
Measurement and Ferrites, etc. 

□ 

i 'I'RjUNmGJXHJKSES | 

Training Course on 
Computer Techniques 
for Interpretation of 
Resistivity Data 

Interpretation of resistivity data 
using computers is a long standing 
requirement for earth scientists 
working In ground water explora¬ 
tion. A software for interpretation 


of resistivity data In a user friendly 
envirorunent was implemented at 
the National Geophysical Research 
Institute (NGRI), Hyderabad, on 
main frame computers, mini corp- 
puters and on PCs and is being 
used for ground water exploration. 

In Andhra Prade^. the State 
Ground Water Department 
(APSGWD) and the State Irrigation 
Development Corporation (AP- 
SIDC) are the two major .organiza¬ 
tions which have been involved In 
exploration for ground water in the 
State for the last few decades. They 
have been Interpreting the data 
using curve matching techniques 
which are manual and involve lot 
of time. 

At the request of APSGWD, 
NGRI organized a training course 
on the use of the computer techni¬ 
ques for Interpretation of resistivity 
data, during 15-19 July 1991. Ten 
officers from APSGWD. APSIDC 
and Andhra Pradesh Panchayat 
Raj Department (APPRD) attended 
the course. The utilities, uses and 
limitations of the software package 
for ground water exploration were 
demonstrated with field data. The 
participants were given training to 
get hands on experience of the 
software on micro- computer, per¬ 
sonal computer. VAX and CYBER 
computers. A few lectures on com¬ 
puters and computer inversion 
techniques related to resistivity In¬ 
terpretation were also organized 
during the course. 

Dr T.Harinarayana, Scientist. 
NGRI. coordinated the training 
course. 

□ 

r PATENTS FILED ] 

1209/DEL/90: A composition 
(medium) useful for shoot sprout¬ 
ing and multiplication for mature 
bamboo species. X.H.Phadke. 
N.N.Nagarwala, V.A.Parasharaml, 
R.S. Nadgauda andA.F. Mascaren- 
has — National Chemical 
Laboratory, Pune. 



Shri K.N. Johry and Dr O.F. Bizri exchanging the documents pertaining to tha working programma 
batwaen CSIR and SSRC. Dr S.K. Joshi. Director Qeiteral, CSIR, is seen in the centre 
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Prime Minister inaugurates CSIR Golden Jubilee Celebrations 


The Council of Scientific & In¬ 
dustrial Research (CSIR), estab¬ 
lished in 1942, entered into the 
ftftlctli year of its existence on 26 
September 1991. It is observing the 
period 26 September 1991 - 25 
September 1992 as the Golden 
Jubilee Year. The Golden Jubilee 
Celebrations were Inaugurated by 
Prime Minister, Shrl P.V. Narasim- 
ha Rao, who is also the President 
of CSIR, on its Foundation Day, at 
a function held in the National 
Physical Laboratory (NPL), New 
Delhi, on 26 September. On tills 
occasion, the Prime Minister also 
presented the CSIR Young Scien¬ 
tists Awards for 1991 to six scien¬ 
tists, and released the following 
four publications: 

The CSIR Saga - A Concise His¬ 
tory of Its Evolution (Vol. I - upto 
1965), Significant Achievements - 
1990, Research Output - 1990 and 
Body’s Battles and a video film on 
Sir Shanti Swamp Bhatnagar, the 
first Director General of CSIR. 

Dr S.K. Joshl, Director 
General. CSIR. announced the 
winners of the Shanti Swarup 
Bhatnagar Prizes and the CSIR 
Technology Awards for 1991 and 
the CSIR Golden Jubilee Awards. 

Dr G. Thyagarajan, Director, 
Central Leather Research In¬ 
stitute, Madras, who is also the 
Chairman of the Golden Jubilee 
Celebrations Committee, high¬ 
lighted the year-long programme. 

Dr A.P. Mltra, former Director 
General of CSIR and at present 
Bhatnagar Fellow in NPL, delivered 
the fiftieth CSIR Foundation Day 
Lecture on: The Ethos of CSIR. 

A press meet was organized on 
the eve of CSIR Foundation Day, at 
the India International Centre, New 
Delhi, in which Dr Joshl and Dr 
Thyagarajaui highlighted the ac¬ 


tivities of CSIR Euid Golden Jubilee 
programme to the media people. 

Inaugurating the Golden 
Jubilee Celebrations, Prime Mini¬ 
ster, Shrl Naraslmha Rao called 
upon the scientists to reorient the 
R&D programmes to make these 
need-based for the benefit of larger 
sections of the society. Harnessing 
solar energy, mechanization of 
agriculture for meeting the needs of 
smaller farmers, and provision of 
health services to every one at af¬ 
fordable cost are some of the key 
areas which need immediate atten¬ 
tion, the Prime Minister said. He 
also emphasized the need for a 
closer interaction between the 
scientists and the mral people, 
which constitute a major part of the 
society to understand their re¬ 
quirements. 

“Come up with genuine 
breakthrough, to start with, in an 
area like solar energy. Funds will 
not be a problem. For such a cause, 

I will cut funds in other areas. This 
is my deal with the scientific com¬ 
munity”, Shrl Rao said amidst a 
thunderous applause from the 
gathering. 

Stating that ‘providing basic 
health services to all’ is a priority 
area, Sliri Rao remarked that there 
are still thousands of villages 
where benefit of vaccination are yet 
to reach. Owing to financial con¬ 
straints we are not able to provide 
the cold- chain for the vaccines 
which therefore deteriorate by the 
time th^ reach villages. 

The traditional Indian system 
of medicine uses many drugs 
which do not become ineffective 
with time. In fact, in some cases, 
their efficacy increases with time. 
"Can’t we make vaccines that do 
not need refrigeration”, he asked. 
“After all, we can’t go to Interna¬ 


tional Monetary Fund or World 
Bank for loans to buy medicines," 
Shrl Rao commented. 

Another key area requiring im¬ 
mediate attention, Shri Rao said, 
was mechanization of agriculture 
keeping in mind the interests of the 
small farmers. The tractors avail¬ 
able at present are useful only in 
large farms whereas most of our 
fanners’ land holdings are small - 
less than two acres. “We have to 
design tractors which are suitable 
to these small farms,* the Prime 
Minister suggested. 

Our village ponds overflow 
during monsoon, and owing to 
seepage, for rest of the year there is 
no water. “Our scientists should 
develop methexfs to conserve water 
and also those strains of crops 
which would grow with limited 
aunount of water”, Shrl Rao said. 
The above areas, Shri Rao said, are 
just a few examples. There are 
many more needing immediate at¬ 
tention. Technology solutions 
should not only be relevant but 
also affordable, he remarked. 

Paying rich tributes to Shri 
Jawaharlal Nehru, Smt. Indira 
Gandhi and Shri Rajiv Gandlii for 
fostering the growth of science and 
technology in the country. Shrl Rao 
said, “We have made great strides 
in science and technology. I admire 
the work, the hours of toil put in by 
our scientists”. 

In our country, Shri Rao said 
conditions vaiy from district to dis¬ 
trict, taluka to taluka. So the re¬ 
search has to be need-based at 
micro-level. Then only the ‘Indian 
research’ will be able to produce 
‘Indian breakthroughs’, meeting 
the ‘Indian challenges’ and provid¬ 
ing the ‘Indian solutions’. 

Referring to a remark made by 
the Golden Jubilee Committee 
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Chairman, Dr G. Thyagarajan that 
prisoners used to be released by 
the Jewish community on the oc¬ 
casion of Golden Jubilees, Shri Rao 
in a lighter vein remarked, ‘‘I am 
willing to release the scientists 
from their laboratories. Go to the 
villages and spread the benefits of 
science and technology”. 

Earlier, welcoming the Prime 
Minister and the BmeBlmmSkmmmmk, 
distinguished gathering of 
scientists. Dr S.K. Joshi, described 
the entering of CSIR in the fiftieth 
year as a significant milestone in 
the history of the Council. 

Over the years, Dr Joshi said, 
C.SIR has built up a powerful SAT 
infrastructure for the nation's 
stx^io-economicdevelopment. CSIR 
laboratories have made remark¬ 
able achievements iii many areas 
of .science and techiiologv. A few 
illustrative examples of such areas 
.ire : drugs, petroleum refining, 
coal, catalysis, eli'clionies, leathei. 
About 1800 tec-hnologiv« have been 
fleveloped and licen.sed. 

In view of tlu’ new industrial 
policy, Di Joshi lem.irUed, (he en¬ 
deavour of tlu- <'S1R laboratoiies 
wdl be to develoj) technologies 
which are internationally aampeli 
live. Fortins, the Council will strive 
for a syiiibiotie lelalionship with 
the industry. 

Mentioning about the Council’s 
ellorts towards SAT manpower 
development and its interaction 
with the university .system, the 
CSIR Director Geneial said (hat the 
Council has awarded about 30,000 
fcltowshifis. About 10% of the 
Council's budget is used in support 
of the .scientific research in univer¬ 
sities. 

The Chairman of (he Golden 
Jubilee Celebrations Committee, 
Dr G. Thyagarajan described the 
occasion as a time for stock-taking 
and planning for the future. To dis¬ 
cuss the relevant issues, he said, 


CSIR will be organizing the seven 
lead conferences: 

1. Management of Change (New 
Delhi) (already held) 

2. Science Looking Alrcad (Cal¬ 
cutta) (already held) 

3. Technology A Industiy (Ban¬ 
galore) 

4. Science A Society (Bhojral) 

5. Rc.sejrrch - University - In¬ 
dustry Interface (Bombay) 

G. Science Communication 
(Madras) 

7. International SAT (New 
Delhi). 

In additicrn, ('.SIR will be or¬ 
ganizing a numljcr of eonfcreiK’es 
on specilic .scientilic ari'as, and < <)- 
sjjon.soring .several international 
conlercnee.s. 

Twelve Golden Jubilee Distin¬ 
guished lectures, one in eaeh 
month, will be organized, which 
will cover not only .scient'c but also 
tc'c hiiology, management and 
otliei is.siii:.s 

Documentary lilms will be 
made on Sir .Shaiiti Swamp Bhat- 
nagai (already relea.sc'd), Di Uoiiii 


Bhabha, Sir C.'V. Rarpah‘'aod DF 
J.C. Bose. Special publlcatlcjrwiiwlft" 
be brought on CSIR activities. Dr 
Thyagarajan added. 

For the school children, he 
said, CSIR will be bringing out 
popular science books, a S A T 
encyclopaedia and will be holding 
science quiz, essay competition, 
etc. 

Prof. E.S. Raja Gopal, Director, 
NPL, projxiscd a vote of thanks. 

Awards 

Announced / Presented 

The following awards were an- 
nouiiecd/given at the inaugural 
fiinetion 

Shanti Swarup Bhatnagar 
Prizes for Science A 
Technology: 1991 

The Shnnli SwiTiup Bhatnagar 
Pi i/e instituted in 1037, by the 
C.SIR in the memoiy ol its aicliilect 
and Founder Director General, Dr 
.Shanli .Swamp Bhatnagar, is trxiay 
the most c'ovcted aw.ird for exeid- 
Icnce in .scienc e and tcc'hnology in 
India The jinzes, each (jf Rs ,00.000 
.and .1 citation alongwith (he 


mementoaie aw.-irded to tlu- Smeii- 
(ists below the age of 4.0 for theii 



Prime Minister, Shri P V Narasimha Rao inaugurating the CSIR Golden Jubilee Celebrations 


15 OCTOBER 1991 


231 




Matbur, both from Tata Institute of 
Fundamental Research, Bombay. 

CSER Technology Awards: 

1991 

CSIR has instituted Technology 
Awards to recognize, encourage 
and reward technology develop¬ 
ment and multidisciplinary team 
efforts of CSIR scientists/in¬ 
stitutes. The CSIR Technology 
Prize one each in the areas of 
biological, chemical, engineering 
and materlcds teclinology, for in¬ 
dividual or group achievement in 
technology development consists of 
a citation and prize money of Rs 
10,000 for each member of the 
group, with the amount awarded to 
a group limited to Rs 50,000. The 
scientists chosen for the year 1991 
are: 

1. Prize for Biological Science & 
Technology 

Awarded to the group at NCL, 
Pune, comprising Doctors A.F. 
Mascarenhas, Smt. R.S. 
Nadgauda, S.S. Khuspc, P.R. 
Hendre and Smt. V.A. Parasharami 
for its development of New Techni¬ 
ques in Plant Tissue Culture. 

2. Prize for Chemical Technology 

Awarded to the group at Indian 
Institute of Chemical Technology 
(IICT), Hyderabad, comprising 
Doctors A.V. Rama Rao, M.K. Gur- 
jar and M.N. Deshmukh for its 
development of Synthetic Drugs. 

3. Prize for Materials Technology 

Awarded to the group at CFRI, 
Dhanbad, comprising Dr S.N. 
Mukheijee, and Shri S.K. Mazum- 
dar, Shri S.K. Das Gupta, Shri A.K. 
Moitra and late Dr A. Lahlri for its 
development of technology for 
Building Bricks from Flyash. 


CSER Golden Jubilee Prizes 
To mark completion of 50 years of 
its existence in 1992, the CSIR has 
instituted CSIR Golden Jubilee 
Prizes. This is in pursuance of its 
assigned objective of promotion of 
Scientific & Industrial Research. 
The idea is to lay stress on quality 
and encourage excellence since 
they would be given to most out¬ 
standing scientists in the country. 
The intention is to make them as 
the most coveted and prestigious 
scientific awards in the country. 

There will be two prizes, one 
each in the area of Life Sciences 
Including Medical Sciences, and 
Physical Sciences Including 
Chemical Sciences, Engineering 
Sciences and Technology. The prize 
will consist of a medallion and. a 
cash amount of Rupees one leikh. 

The Scientists chosen for these 
awards for the year 1991 are: Dr 
G.N. Ramachandran, Formerly 
Professor, Indian Institute of 
Science, Bangalore, and Dr C.N.R. 
Rao, Director, Indian Institute of 
Science, Bangalore. 

Dr Ramachandran is a pioneer 
in the field of biomolecular struc¬ 
ture-function relationship. He gave 
the triple-helical structure of col¬ 
lagen which forms the basis of cur¬ 
rent understanding of connective 
tissue biology. He has also con¬ 
tributed towards definition of prin¬ 
ciples of protein conformation and 
general tomography. His original 
method of blopolymer structure 
mapping is now called 
‘Ramachandran plot*. 

He has trained a large number 
of Scientists in X-ray crystal¬ 
lography methods. He has to his 
credit books, reviews and a large 
number of research papers. 


notable and outstanding research, 
applied or fundamental, done 
primarily in the country during five 
years preceding the year of the 
award. 

The Scientists chosen for these 
prizes for the year 1991 are: 

Biological Sciences 

Dr Virendra Nath Pandey, 
Biochemistry Division, Bhabha 
Atomic Research Centre, Bombay, 
and Dr Srinivas K. Saidapur, 
Department of Zoology, Karnalak 
University, Dharwad. 

Chemical Sciences 

Dr Biman Bagchi, Solid State and 
Structural Chemistry Unit, Indian 
Institute of Science, Bangalore, 
and Dr Jhlllu Singh Yadav, 
Division of Organic Chemistry, In¬ 
dian Institute of Chemical Technol¬ 
ogy, Hyderabad. 

Earth, Atmosphere, Ocean and 
Planetary Sciences 

Dr Sri Nivas, Department of 
Geophysics, Kurukshetra Univer¬ 
sity, Kurukshetra, and Dr Sudlpta 
Sengupta, Department of Geologi¬ 
cal Sciences. Jadavpur University, 
Calcutta. 

Engineering Sciences 

Dr Jyeshtharaj Bhalchandra 
Joshi, Department of Chemical 
Technology, University of Bombay, 
Bombay. 

Mathematical Sciences 

Dr Vlkram B. Mehta, and Dr An- 
namalal Ramanathan, both from 
School of Mathematics, Tata In¬ 
stitute of Fundamental Research, 
Bombay. 

Medical Sciences 

Dr Shaslil Wadhwa, Department of 
Anatomy, AH India Institute of 
Medical Sciences, New Delhi. 

PhyslccU Sciences 

Dr Deepiak Dhar and Dr Deepak 


No prize has been given this 
year in the area of Engineering 
Technology, Also, no institution 
has been awarded the CSIR Shield 
for Technology. 


Dr C.N.R. Rao ^ the most out¬ 
standing solid state chemist in the 
world today. He has contributed in 
a major way to the design of a 
variety of solids with different 
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structures and has studied the 
physical and chemical properties of 
substances so ^ntheslzed. He has 
developed several Innovative 
methods for the synthesis of metal 
oxides. He was one of the first 
scientists to cany out detailed In¬ 
vestigations on layered copper 
oxide superconductors. He has 
also made Important contributions 
In the area of catalysis. Dr Rao has 
been responsible for bringing up a 
large number of very talented 
scientists. He is prolific and has to 
his credit numerous books and 
monographs, In addition to a very 
large number of research papers in 
highly acclaimed Journals. 

CSIR Young Scientist Awards • 
1991 

These awards are given to promote 
excellence in Physical Sciences (in¬ 
cluding instrumentation), Earth 
Sciences, Biological Sciences, 
Chemical Sciences and Engineer¬ 
ing Sciences, to the CSIR scientists 
below the age of 35 years. Each 
award consists of R« 10,000, a 
memento and citation. 

The winners for tlie year 1991 
received the awards at the hands of 
Prime Minister. The awardees are : 

Dr Rukhsana Chowdhury 

Dr Rukhsana Chowdhury, Scien¬ 
tist, Biophysics Division, Indian In¬ 
stitute of Chemical Biology, 
Calcutta Dr Rukhsana 

Chowdhury’s work has led to an 
understanding of the inhibition of 
replication of cholera phage - 149 
in certain biotypes of Vibrio 
cholerae. 

Dr Amitabha Mukhopadhyay 

Dr Amitabha Mukhopadhyay, 
Scientist, Institute of Microbial 
Technology, Chandigarh: Dr 
Amitabha Mukhopadhyay has 
developed a new and general ap¬ 
proach for selective delivery of 
drugs to macrophages for control of 
Intracellular infections. 


Dr Ahmed Kamal 

Dr Ahmed Kamal, Scientist, Indian 
Institute of Chemical Technology, 
Hyderabad: Dr Ahmed Kamal has 
contributed to the use of biological 
reagents to bring about several 
chemical transformations. 

Dr T.K. Chakraborty 

Dr T.K. Chakraborty, Scientist, In¬ 
dian Institute of Chemical Technol¬ 
ogy. Hyderabad Dr T.K. 
Chakraborty has delineated novel 
pathways for the synthesis of 
several biologically important com¬ 
pounds. 

Dr Amitabha Kumar 

Dr Amitabha Kumar, Scientist, 
Central Glass & Ceramic Research 
Institute, Calcutta : Dr Amitabha 
Kumar has contributed to the 
development of concretes based on 
blends of portland cement with in¬ 
dustrial and agricultural wastes. 

Dr NeeraJ Khare 

Dr NeeraJ Khare, Scientist, Nation¬ 
al Physical Laboratory, New Dellii: 
Dr NeeraJ Kliarc has contributed to 
the development of dc and rf 
SQUIDS of high Tc materials such 
as Bi-Sr-Ca-Cu-O, and (liick films 
of these materials. 

The Publications 
Released 

The following four publications 
were released by the Prime Mini¬ 
ster: 

1. The CSIR Saga — A Concise His¬ 
tory of Its Evolution (Vol. 1 - up to 
1965) (authors: N.R. Rajagopal, 
M.A. Qureshi and Baldev Singh): 
This volume covers the liistory of 
CSIR, documenting events of the 
Nehru era in chronological order. It 
has two sections — first dealing 
with the events relating to 
functioning of CSIR Headquarters 
and the second giving individual 
profiles of national laboratories. 


In this chronological presenta¬ 
tion of facts certain things stand 
out: the contribution made by Sir 
A. Ramaswami Mudaliar, the 
founder President of CSIR; the 
dynamism with which Sir Shanti 
Swarup Bhatnagar brought about 
the establishment of a chain of 
laboratories during 1950-55, and 
the national prestige that the as¬ 
sociation of Jawaharlal Nehru 
brought to CSIR and Bhatnagar, 
giving rise to the famous expres¬ 
sion ‘Nehru-Bhatnagar Effect*. 
While it was Bhatnagar who 
provided the environs for a scien¬ 
tist to work with and Thacker who 
stabilized and expanded them, it 
was Husain Zaheer who lent re¬ 
spectability to the designation 
■^ientlst’. 

2. Significant Achievements 1990 
(compiled and edited by N.R. 
Rajagopal and S. Chandrasekaran 
of CSIR Hqs) : The publication 
highlights some of the significant 
contributions made by the CSIR 
laboratories, covering petroleum 
technologies, production of drugs 
and agrochemicals, past harvest 
and agrotcchnologles, 

oceanographic surveys and 
geophysical investigations for 
location of resources, composite 
materials and transportation 
models, etc. Some notable 
achievements are development of 
a bimetallic reforming catalyst 
(IIP), which is in commercial use 
now, commcrciailization of tech¬ 
nologies for production of 
cyanacrylate adhesives and 
sodium (IlCT); marketing of 
centchroman, a non-steroidal 
female contraceptive (CDRI); 
development of optimum process 
parameters for production of 
aluminium alloy rivets used in 
aircraft manufacture (NPL) and 
drawlng-up of a detailed feasibility 
report on the Light Transport 
Aircraft (NAL). Basic research 
findings on superconducting 
materials, photochemlstiy, plant 
viruses, cellular and molecular 
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biology, cind neurobiology, are 
also reported. 

The publication also gives basic 
data regarding, cash flow, patents 
filed, research output, etc. in 
respect of CSIR laboratories. 

3. CSIR Research Output 1990 —A 
Blbliometrlc Analysts — (compiled 
by T. Viswanathan, and B.K. Sen of 
INSDOC) ; It is the lifUi compila¬ 
tion in the series of Bibllometrlc 
Analysis of CSIR Research Output, 
started in 1986. 

The methodology being fol¬ 
lowed for the analysis has mostly 
been developed by the members of 
the National Centre on 
Bibliometrlcs of INSDOC. the main 
emphasis being the Impact factor 
of the Journals, wherein the papers 
were placed. Data regarding the 
papers published were received 
from 37 laboratories, till 31 August 
1991. The analysis has been ear- 
ried out taking both impact factors 
and normalized Impact factors into 
account. 


1 am honoured by your invitation to 
speak today here at NPL (my scien¬ 
tific home), on a day that marks the 
begimiing of the Golden Jubilee 
Year of CSIR. Some 37 years ago, 
in 1954, I joined NPL at the invita¬ 
tion of the late Sir K.S. Krishnan to 
build up the radio science group. 
Amongst the audience today, I am 
perhaps one of the oldest in the 
CSIR family. 

I would like to speak to you 
about ‘the Ethos of CSIR’. One 

Plea.s«* also sec Dr Mllra's article on ; 
Changing Culture of CSIR, published In 
CSIR News of 30 September 1991. This 
aspect also formed part of hts lecture. 


In 1990,51 papers belonging to 
17 laboratories have flgured in top¬ 
most journals of the world, belong¬ 
ing to veu'tous categories, NPL’s 
contribution is found to be maxi¬ 
mum and totals 13. It is followed 
by NAL (6 papers), IICT (5 papers), 
and others. 

Thirty four graphs represent 
the research output of various 
laboratories for the years 1987- 
1990. 

4. Body’s Battles Jauthor : Bal 
Phondke (pen name of Dr G.P. 
Phondkc, Director, P1D)1 : The 
human body is continually be¬ 
sieged and attacked by a multitude 
of microbial enemies of great cun¬ 
ning and guile. However, nature 
has endowed the human body with 
an unique built-in defence or¬ 
ganization that can be envy of the 
most modern technologically ad¬ 
vanced nation. 

This attractive and lavishly il¬ 
lustrated book, first in the scries of 
f)opu]ar science books superior for 
children being brought out by CSIR 

5th CSIR Foundation Day Lecture 

The Ethos of CSIR* 

Dr A.P. MITRA, FRS 


(PID) in the Golden Jubilee Year, 
unfolds the dramatic story of this 
inner defence organization, the 
diversity and specificity of its arma¬ 
ment, and the methodical way in 
which it maintains a round the 
clock vigil to meet squarely every 
Imaginable threat to the humam 
body and also how it wins the 
body’s battles most of the time. 

All the above four publications 
were designed and printed by the 
Publications & Information Direc¬ 
torate, New Delhi. n 


Another popular science book, LIFE; 
From Cell to Cell, by the same author, 
was published earlier, as prototype of the 
Golden Jubilee Popular Science scries. 

Life on planet earth spans a mulU- 
splendoruus spectrum. At one end is the 
tiny bacterium, .almost a non-entIty, 
made up of a single cell. At the other end 
Is our species, the most evolved animal, 
a marvel of mullteellulrr organization. 
The publication, profusely Illustrated, 
descrites the exciting story of life - an 
eternal Journey from cell to cell. 


might ask: does CSIR liave or can 
CSIR have an ethos? Can any or¬ 
ganization have a definite ethos in 
a changing world? 

I believe it is possible and CSIR 
has. It is an old organization — but 
it Is a living one — dynamic, self 
correcting, responsive with a sense 
of belonging. To outsiders, and 
even to me working within the sys¬ 
tem, it sometimes looks a non- 
homogeneous, incoherent, and an 
unmanageably large body of con¬ 
flicting interests and attitudes. 
This apparent Brownian motion 
has, however, not hindered, per¬ 
haps even helped, the tremendous 


element of flexibility that the sys¬ 
tem has provided over the years. 

CSIR is a growing family with 
an awareness tliat growth must be 
controlled. From its beginnings at 
the Allpore Test House in Calcutta 
as the Board of Scientific & In¬ 
dustrial Research, it has now a 
network of 39 laboratories and over 
80 field stations with a staff of 
about 27 thousand and a scientific 
strength of over 6000. This is a 
large body, like a large joint family. 
The laboratories Tiave different 
characters; some are truly nation¬ 
al, dealing with the broad spectra 
of science and technology, some 
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were formed In response to regional 
requirements and others are com¬ 
modity-oriented laboratories. This 
reflects a responsiveness to dif¬ 
ferent typ)cs of requirements. The 
modes of formation of the 
laboratories were also often dif¬ 
ferent: some were grown ab initio, 
some were transferred from other 
systems and some came into exist¬ 
ence by splitting of existing 
laboratories. Sometimes wc have 
gone too far in this process; we 
have ended up splitting a 
laboratory into too many pieces. 
We shall learn some lessons from 
this growth pattern: one lesson is 
that growth has to be rcsti ained at 
some stage and perhaps we have 
reached that stage. In fact this un- 
lestrictcd growth prompted the 
Review Committee to recommend 
total elimination of our field sta¬ 
tions. Although we should not go 
that far, the system must be given 
some boundary conditions. We 
could, for example, think of tem¬ 
porary multilaboratoiy centres, 
when a new initiative is to be taken. 
Indeed such an example is the 
Centre for Mathematical Modplling 
and Computer Simulation (C- 
MMACS) set up recently at Ban¬ 
galore. And when such 
intcrlaboratory centres arc set up, 
wc should give them working 
autonomy. The large family system 
would work only under a Federa¬ 
tion-concept with working 
autonomy for individual members. 

Response to Changing Perceptions 

CSIR can pride itself that it has 
responded to new areas as these 
emerged in the international scene. 
Two irftportant examples arc: 
Oceauiography and Modern Biol¬ 
ogy. The International Indian 
Ocean Expedition saw the emer¬ 
gence of the National Institute of 
Oceanography. In the last one or 
two decades there has been an 
emergence of a multitude of CSIR 
laboratories involved with different 
aspects of modem biology. The in¬ 


itiation of C-MM ACS in Bangalore 
is also a response to the recognition 
that mathematical modelling and 
computer simulation play a pivotal 
role in all areas of science and tech¬ 
nology including the biological 
sciences in which Inputs of mathe¬ 
matical systems were earlier 
restricted to preliminary aspects of 
statistics. 

A Tradition of Distinction 

CSIR has a tradition of a sustained 
level of distinctions and a stream of 
major achievements — the distinc¬ 
tion of having a galaxy of 
worldclass experts and of an am¬ 
bience of easy infomiality. It has 
several firsts. NPL played crucial 
role In the introduction of the 
metric system of Weights and 
Measures in 1956 through the 
Weights & Measures Act of 1956 
jointly with the Bureau of Indian 
Standards (then Indian Standards 
Institution) and the Department of 
Weights & Measures. The first Time 
& Frequency transmission started 
from Kalkaji in 1959 under the call 
sign ATA: this was later to become 
part of an international system. 
The first technological develop¬ 
ment of electronic components 
from indigenous materials such as 
soft ferrites, silver, mica capacitors 
and a range of carbon products 
including cinema arc carbons 
came from NPL in the fifties. These 
early activities were forerunners of 
the establishment of the Central 
Electronics Ltd (CEL), the first in¬ 
dustrial unit coming out of CSIR 
activities. 

A classic volume was Col. 
Chopra’s ‘Indigenous Drugs of 
India’ published in 1958 — the first 
pioneering attempt in using the in¬ 
digenous-based system within the 
constraints of moHcrn medicine. 
Then we had the Swaraj Tractor 
designed and builL by CMERl 
wliich later went into production 
by Punjab Tractors Ltd, Chan¬ 
digarh. A major milestone was 
crossed when Punjab Tractors Ltd, 


delivered its 100,000th tractor 
recently. 

’AMUL’ came out of CFTRI. The 
Banthra Project started by the late 
Prof. Kaul and nurtured by the 
NBRI scientists transformed the 
usar soil into productive biomass. 
R.V. Gavcshanl commissioned on 3 
December 1975 was an Indian- 
built first multidisciplinary 
oceanographic research vessel; it 
has provided some of the most 
valuable oceanographic data in 
this country for silmost 25 years. 
This old research ship has now 
been reconditioned and is back for 
scientific work, hopefully for 
another two decades. The Antarctic 
Expeditions which have fired the 
Imagination of scientists and the 
public at large have been primarily 
the responsibility of NIO. The first 
successful expedition in 1981 
within a record time of three 
months is a landmark in Indian 
oceanography. In this, the role ol 
CSIR which acted as the nodal 
agency has been recognized. 
Amongst the first, I would like to 
include also the discovery and sub¬ 
sequent efforts of metallurgical 
processing of polymetallic nodules, 
first collected from the sea bed in 
January 1981. Wc have had one of 
the most successful examples of 
technology transfer in the area of 
agrochemicals. More recently, 
there have been several firsts in 
drugdcvclopment. Both the chemi¬ 
cal and the biological laboratories 
have contributed significantly in 
this area. The introduction of 
Centchroman, the oral contracep¬ 
tive, is a recent significant achieve¬ 
ment. So has been the development 
of Zeolite catalysts by NCL. The 
bamboo flowering activity of NCL 
has attracted worldwide attention. 
In superconductivity the combined 
efforts of several CSIR laboratories 
have kept India in the frontline. 
These are only a few examples — to 
show that excellence was always 
nurtured and appreciated. 
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Then (here have been adenipts 
(o build major facilities: an ethos of 
thinking big. The wind tunnels 
built at the National Aeronautical 
Laboratory, the tower testing 
facility in Madras by SERC, 
Madras, the MST Radar that has 
recently been commissioned near 
Tirupati on a ST mode and the 
launching of the SROSS-C Satel¬ 
lite. cxjxjctcd in early 1992 with 
NPL payloads, are examples of 
large tasks courageously under¬ 
taken and successfully ac¬ 
complished by CSIR. 

In this tradition of distinction 
one should also mention the 
longstanding role of CSIR in inter¬ 
national linkage — both in col¬ 
laborative programmes with 
similar bodies elsewhere through 
agreements and in taking a 
pioneering role in large interna¬ 
tional programmes. The Interna¬ 


tional Geophysical Year (IGY) 
which was perhaps the first or¬ 
ganized entry of Indian science into 
international arena was directed by 
the NPL. IGY was tlic beginning of 
space age. It also changed almost 
entirely our concept of the earth- 
atmosphere system. CSlR's con¬ 
tribution to this changing concept 
was large. The Thumba Rocket 
Range and the Hyderabad Balloon 
Facility were established as a result 
of these activities and Indian space 
rcseareh began in right earnest. 

So was Uic role of the CSIR 
laboratories in the SITE 
Programme that was taken up by 
India in the mid-70s. CSIR led the 
second aspect of the SITE 
Programme which irwolvcd the use 
of satellite radio beacons. 

Another such programme is the 
recently concluded IMAP — the In¬ 
dian Middle Atmosphere 


Programme starting on 1 
January 1982 and terminating on 
3! March 1989. In this the thrust 
was on a relatively neU’row part of 
the atmosphere from the ground to 
90 km. It Involved participation of 
some 200 scientists and 20 or¬ 
ganizations. Facilities generated 
during this programme and data 
obtained provide now the base for 
global change studies and the In¬ 
ternational Geosphere-Biosphere 
Programme - IGBP. A bye- product 
was tlic decision to set up the MST 
Radar mentioned earlier. 

This tradition of distinction can 
also be gauged by looking at the 
people CSIR has generated. It 
produced a number of highly dis¬ 
tinguished scientists of world class 
status and continues to do so. 

The Future Perspectives 

Wliat should b'e our directions in 
future? In this 1 would like to draw 
upon the recommendations and 
deliberations of two major get- 
togethers: 

(i) International Science and its 
Partners: the lessons from 
ICSU’s Visegrad meeting. 

(ii) Abdus Salam's Blue Print for 
science development in the 
South. 

The first defined three kinds of 
partners: Inter-governmental or¬ 
ganisations (IGO's), Government 
and Industry. It set up three panels 
to cover these three areas, the first 
chaired by Prof. Mayor, Director 
Gcncrcil of Uncsco, the second by 
Dr H. Leussink, former Minister of 
Education and Science of Germany 
and the third by Dr M. Lavalou,. 
President of the Technological 
University of Complegne of France. 
The deliberations are important 
since these show the way by which 
CSIR may also forge its link with its 
partners. The partners are similar. 

Before outlining the major 
recommendations, I would like to 
quote a few of the comments made 
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Model of the SJ^OSS-C satellite to be launched by ASIV. It will carry NPL and ISAC payloads 


during this meeting by some of the 
distinguished pxiople: 

(i) “Although most scientifle ad¬ 
vances could be traced back 
to a single scientist, it is not 
the best way to make an im¬ 
pact on society and scien¬ 
tists needed to respond to 
outside concerns”. • (We 
would consider this vis-a-vis 
the ‘Gharana’ approach 
prevalent here). 

(ii) ‘The Increasing importance 


of science and technology 
driven by economic aspects 
whether in developed or 
developing countries and 
global environment 

deterioration” has to be 
noted. (Note the words 
“driven by economic 
aspects"). 

(iii) “The role of social sciences in 
global change and environ¬ 
mental questions: 80% ofen- 
vironmenta' ' 


had as their source human 
activity and 100% of the 
solutions to these 
phenomena had to do with 
the actions of people”. 
(Hence the need to involve 
people in such programmes). 

(Iv) “How difficult it is in 
countries undergoing 
economic crisis and/or rapid 
political changes for lasting 
links to be established be¬ 
tween scientific com¬ 
munities and members of 
Government”, (India, for¬ 
tunately, is an exception). 

(V) “With inter-governmental or¬ 
ganizations, one should 
identify a number of major 
issues which represent ur¬ 
gent problems the solution of 
which requires partnerships 
based on concrete well- 
defined scientific projects 
between the scientific com¬ 
munity and the inter 
governmental organizations. 
These include environmen¬ 
tal protection, food systems, 
energy supply, education 
and training, human health 
and safety, reduction of 
natural hazards, population 
and employment, develop¬ 
ment and resolution of social 
conflict”. (CSIR may have to 
involve social scientists in 
planning its activities in 
these areas). 

(vi) "There is a natural need in all 
societies for a closed tie be¬ 
tween science (not only tlie 
natural sciences but human 
and social sciences) and 
governments”. 

(vii) “On Industry, three 
parameters were identified: 
matter, energy and informa¬ 
tion." 

(viii) “In relationship with in¬ 
dustries there is always an 
‘acceptance’ phase. This 
must be tided over.” 
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Trisonic wind tunnel (1 2 nn) established in 1960s stiilll continues to faKhfully serve the Indian 
Aerospace Community (NAL, HAL, ISRO, DRDO) 


The major conclusions and 
recommendations that we might 
use as guidelines in CSIR include 
the following: 

(i) The need for sound reliable 
scientific information to be 
made increasingly available 
to governments and otlicr 
partners and to be brought 
tp their attention when 
necessary. 

(il) Science community to con¬ 
duct and issue independent 
assessments on scientific is¬ 
sues, of which the environ¬ 
ment is one frequently 
mentioned example. This 
would enhance the role of 
scientists in governmental 
policy issues. 

(iii) Media arc considered to be 
key players in the question of 
Information and com¬ 
munication. Scientific com¬ 
munity had not always 
drawn enough benefit from 
the valuable light which the 
media could help to shed on 
the needs of society in rela¬ 
tion to science and its reac¬ 
tions to scientific issues." 


Salam's Blue Print 

Professor Abdus Salam has given a 
5-point blue print for development 
of science and technology in the 
South. These five points need to be 
noted by CSIR. These are: 

1. A substantial increase of 
human and financial resources for 
science and technology: atleast tri¬ 
pling the number of scientists and 
engineers: doubling R&D expendi¬ 
ture to at least 1 % of GNP; and a 
10% cut in defence budgets in all 
states of the South to obtain the 
requisite funds. 

2. Integration of science and 
technology programmes into na¬ 
tional development plans, sup¬ 
ported by an adequate financial, 
institutional mid legal framework; 
raising the status of scientists in 
society and Improving their condi¬ 
tions of work, with scientists as¬ 
suming reciprocal responsibility 
towards society. 

3. Exemption of scientific 
books and Journals from copyright 
regulations and establishment of 
technological information centres; 
ideas on NEST (New and Emerging 


Sciences and Technologies) to be 
borrowed from the North. 

4. Emphasis to be placed on 
higher and secondary technologi¬ 
cal and scientific education as well 
as on scientific literacy. En¬ 
couragement to be given to tech¬ 
nologists to become scientists, and 
scientists to become technologists. 

5. Strengthening the institu¬ 
tional basis for science and tech¬ 
nology by: giving first priority to the 
creation of 20 Centres for Science. 
High Technology, and Environ¬ 
ment, with equal einphasls to be 
given to training and research; 
strengthcnilng the organization and 
work of TWAS and TWNSO; and 
continuing to strengthen existing 
international centres sUch as the 
International Centre for Theoreti¬ 
cal Physics in Trieste. 

The Greying of CSIR 

Since we are talking about the fu¬ 
ture of CSIR, we should be con¬ 
cerned with what I would call ‘the 
greying of CSIR'. Abld Hussain 
Committee has already pointed out 
the unacceptably high average age 
of the scientists in the CSIR 
laboratories. We have In the last 
few years tried to bring in young 
scientists in different modes 
through the usual systems of re¬ 
search fellows and research as¬ 
sociates and Pool Officers and also 
by introducing a quick hire system. 
Nevertheless the percentage of 
competent young scientists in the 
laboratories continues to be low. 
On top of it, there is now the in¬ 
creasing emphasis on austerity. I 
am afraid this will end up in an 
administrative injunction of stop¬ 
ping recruitment in the scientific 
cadres. That, in my view, will be 
unfortunate. While we should 
make all efforts to induct only 
people of quality and motivation, 
the process of entry of young scien¬ 
tists in our establishments would 
have to be continuous. A break, 
even a temporary one, not only 
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adds to the braindrain but gives the 
wrong signals. But, growing of 
young scientists into quality ex¬ 
perts need not be limited to young 
recruits; we should also include 
people who are already In the 
laboratories. A significant portion 
of the ttme of the senior scientists 
should be spent on these young 
scientists. In fact a comment that I 
used to make was that a senior 
scientist should be Judged not 
merely by the way he runs the 
Division or a Group or a Project but 
also by the number of young 
talents he has grown up. It is im¬ 
portant that this role of a senior 
person is not underemphasized or 
overlooked. 

Ladles and Gentlemen, I hope I 
V have given you a sufficiently clear 
picture of CSIR and its ethos; of a 
living, continuously changing or¬ 
ganization with excellence as a 
goal, but also one in which it 
should always try to keep itself 
young in spirit. □ 

Workshop on Meat and 
Slaughterhouse 
B)rproducts Handling 
Systems 

A three-day workshop on Meat and 
Slaughterhouse Byproducts Han¬ 
dling Systems was organized by the 
Central Leatlier Research Institute 
(CLRI), Madras, and the Internal 
Development Research Centre, Ot¬ 
tawa, Canada, at CLRI from 15 to 
17 Jufy 1991. Dr G. Thyagarajan, 
Director, CLRI, was the Project 
Director and Shri K. Shesagiri Rao, 
the Project Co ordinator, for this 
IDRC supported project. The main 
aim of the workshop was to present 
the major findings of the Phase I of 
the study and get the Peer approval 
for the Phase II of the programme. 
The workshop was attended by in¬ 
vited people in the fields of animal 
husbandry, veterinary science, 
p. meat production and handling and 
people Involved in policy matters. 


The workshop was inaugurated 
by Dr M.S. Swamlnathan, former 
Director-General, International 
Rice Resemch Institute, and the 
keynote address was delivered by 
Dr P. Richard Masillbmony, Vice- 
Chancellor, Tamil Nadu Veterinary 
and Animal Science University, 
Madras. On this occasion, IDRC 
was represented by Dr C. 
Devendra, a world renowned scien¬ 
tist on Animal Production Systems 
and CSIR by Shri K.N. Johry, Head, 
International Scientific Collabora¬ 
tion. 

Major Findings of the Phase I 
Study 

The findings of the Phase I study 
reveziled that the present system of 
meat animals (goat and sheep) 
management, marketing and their 
meat production and handling in¬ 
volve avoidable overheads, sig¬ 
nificant losses and operational 
constraints. These Include distress 
sales at farmer’s level due to fre¬ 
quent outbreak of diseases; mid¬ 
dlemen operating in the marketing 
chain; transportation of live 
animals over long distances to 
urban centres, involving mortality 
and weight loss; Indiscriminate 
slaughter of young and productive 
seed stock due to sharking sup¬ 
plies; hasty and Inhuman 
slaughter taking place in the urban 
slaughterhouses, causing environ¬ 
mental pollution; partial recovery 
of byproducts and inflecting of 
flaycuts on the skins; and un¬ 
hygienic handling and transporta¬ 
tion of meal. 

Proposals for the Phase 11 Study 

Based on the findings of the Phase 
I study, a research proposal for 
Phase II study was presented in the 
workshop as one of the alternative 
models to the present system of 
meat production and handling. 
The central theme of this model is 
the establishment of model rural 
slaughterhouses in the places 
where goats and sheep are 


predominantly reared and suppl¬ 
ing packed meat to urban centres 
simUar on the lines of milk produc¬ 
tion and distribution i^stem. The 
benefits envisaged are; (1) fair 
returns to the farmer, (li) supply of 
hygienic meat to the urban con¬ 
sumer, (iii) effective recovery and 
processing of byproducts into 
value-added products and (Iv) rural 
employment generation/oppor¬ 
tunities. 

The work programme was com¬ 
mended by the workshop for the 
approval by IDRC, Canada. There 
were also six special lectures. A 
film presentation on ’Goats and 
Sheep Management, Marketing 
and Their Meat Production and 
Handling' also formed a part of the 
workshop. □ 

Zero Resistance 
Microcoulometer to 
measure Galvanic 
Corrosion Current 

When two different metals/alloys 
are put in contact with each other 
in a corrosive solution, one suffers 
accelerated corrosion while the 
other suffers no corrosion, when 
compared to uncoupled metals/al- 
loys. This galvanic corrosion is a 
very Important aspect in selecting 
materials of construction for an 
equipment or structure. 

The galvanic corrosion damage 
is best assessed by the magnitude 
of the current which flows across 
the galvanic couple in the external 
circuit. Larger the galvanic cur¬ 
rent, greater is the galvanic cor¬ 
rosion. Commonly used current 
measuring devices introduce a 
finite resistance in the circuit so 
that the measured value is always 
lower than the true value. Hitherto 
developed Instrumentation for the 
purpose includes a potentlostat or 
an operational amplifier which 
contributes zero resistance and a 
recorder to follow the current (I) 
flow in the time(t). The average gal- 
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vamic current density is obtained 
by graphical integration. 

The instrument developed now 
can be used in place of the poten- 
tlostat and the recorder. The 
charge flowing across the couple(lt) 
at any Instant ‘f can be obtained, 
from which the average galvanic 
current can be easily assessed. 

It consists of a chopper-stabi¬ 
lized, low noise, low bias current 
amplifier as current-voltage con¬ 
verter. The voltage is converted into 
a frequency output which is 
counted. 

Specification of the Instrument 


arc: 


Input 

Impedance: 

1 T ohm 

Input bia.s: 

5pA 

Range: 

O.lfiC to 1.0 me auto 
I.Opc to 10 me (auto) 

Counter: 

8 digit LED di.splay 

Data: 

Hold/Re.set facility 


A study of Mg/Zn couple with 
the instrument in comparison with 
the {xjtentiostatic technique has 
demonstrated the applicability of 
the instrument. 

The instrument is simple in 
operation. The potentiostat-re¬ 
corder set up costs around Rs 
50,000 whereas the manufactur¬ 
ing cost of the developed instru¬ 
ment works out to around Rs 7.000 
only per unit. In addition, it makes 
use of indigenously available com¬ 
ponents. □ 

Semi Automatic 
Powerloom for Coir 
Mattings 

Coir mattings are woven on hand- 
loom or on machine loom, the 
operation of which is simUair to that 
of weaving cotton cloth and other 
textiles. Bureau of Indian Stand¬ 
ards has laid down specifications 
for production details of coir mat¬ 


tings and quality of yarns. For 
production of quality mattings in a 
variety of patterns, the four- 
treadle, also called four-shaft, is 
used for weaving. Two-treadle 
weaving is for simple design and 
both sides of the matting present 
the same appearance. 

Spindles of coir yarn are 
hous^ in a creel stand. The coirs 
are drawn through combing plate 
in speclflc sequencewlse and form 
the warp sheet. Each weft thread is 
passed alternatively over and 
under successive weft thread and 
adjacent ends weave exactly op¬ 
posite to each other. Patterns of the 
matting are formed by the weft and 
not by the warp. 

MERADO, Madras, has 
designed and standardized a semi¬ 
automatic loom machine based on 
the machine developed by the 
Central Coir Research Institute, 
Kalavoor, Kerala. Two-treadle coir 
matting of one metre width can be 
woven on this loom with 32 weft per 
foot. This machine can also be 
modified for 4-shaft operation for 
weaving the coir mattings of dif¬ 
ferent patterns. 

The loom is driven by a brake 
motor through reduction unit. 
Brake motor operation is control¬ 
led for every revolution of crank or 
load by a limit switch. Each revolu¬ 
tion of crank through a suitable 
transmission makes an eccentric 
disc to rotate and the treadle 
frames move up and down. This 
forms the shed opening for weft 
with shuttle to pass. Intermittent 
operation of brake motor also con¬ 
trols the release of the warp sheet 
as the weaving progresses. Close¬ 
ness of the weaving is taken care of 
by slay arm with reed frame. Woven 
sheet is pulled by a spiked roller 
which is connected with line shaft 
through a worm and wheel. Woven 
matting is rolled in the cloth roller 
with the help of another spiked 
roller. 


' This machine has been fabri¬ 
cated by using standard chzuinels 
and angles to ensure sufficient 
rigidity. For mounting all impor¬ 
tant assemblies, self aligning ball 
bearings housed in pliunber blocks 
are provided ensuring smooth 
operation. The machine (costing Rs 
0.125 million) will find widespread 
use in coir industries because of 
higher production and ease of 
operation as compared to hand 
looms. 

Specifications of the machine: 

Width of mat- 1 m 

ting: 

Production rate: 5 m /h (approx) 

No. of weft: 32 

Size of the 2.75 x 9 m 

machine; 

Power: 2.25 kW/3 phase. 

□ 

Genetic Engineering 
Technique for Biological 
Treatment of toxic wastes 

Scientists at the Madras Unit of the 
National Environmental Engineer¬ 
ing Research Institute (NEERI), 
have been making studies to 
develop specialized mutant and 
genetically engineered bacteria 
through in vivo technique, for 
bioaugmentation of industrial 
waste water and for spillsite bio¬ 
amelioration. They isolated several 
bacterial strains from Industrial ef¬ 
fluents and evaluated them for 
their degradatlve potential. Among 
the isolates. Pseudomonas pseudo- 
alcalJgenes has been found to util¬ 
ize a wide array of toxic chemicals 
as sole carbon source. The bac¬ 
terium harbours a plasmid, an 
extra chromosomal DNA which 
codes the enzymes for detoxifica¬ 
tion of the toxic poUutants. 

% 

Immobilization of bacteria at 
solid-liquid Interface plays an im- - 
portant role in detoxification of ef- 
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fluent. Cells Immobilized on Ceii- 
clum alginate efflclently have been 
found to degrade the aromatic sub¬ 
stances. nitrobenzene and ben¬ 
zoate provided as mixed substrate. 
They cause nitrate release Indicat¬ 
ing oxidative metabolism of nltro 
aromatics. 

Studies on gene transfer and 
trans conjugant formation have 
been conducted In sterile and non- 
sterile industrlail eflluents. Results 
indicate the efficient transfer of the 
dlsslmilatory trait to other strains 
thereby Increasing the gene pool, 
giving a high gene dosage cflcct. 
Effect of total suspended solids 
(TSS), aeration and temperature on 
transconjugant formation has also 
been investigated. TSS at 530 mg 
^ per litre causes maximum 
transconjugant formation. The 
numbers decrease when TSS 
values either increased or 
decreased. Admittedly, TSS 
provides the surface area for cell to 
cell contact necessary for conjuga¬ 
tion. It has been fouhd that a 
temperature of 30®C supports 
maximum transconjugant forma¬ 
tion with a longcfu of 11.83. At 40° 
C, the viability of the bacteria is 
affected. Also, aeration through 
agitation profoundly influences 
^ transconjugant formation. 
Presumably, it causes shearing of 
the pill through which the genes 
are transferred. 

Further studies on P.pseudoal- 
caligenes are being carried out to 
enhance its capability. □ 

Polytan — A New Acrylic 
Syntan for Retanning 
Chrome Leather 

Scientists from the Polymer 
Division, Central Leather Research 
Institute, Madras, have developed 
a high performance acrylic S 5 rntan 
called Polytan. This product has 
been synthesized by graft 
copdlymerlzatlori of aciyllc ester 
and acid monomers caito a renew¬ 


able resource materials. The 
product is a water soluble polymer 
with 25% solid content. This 
product with hydrophobic and 
hydrophiUic functionality can Im¬ 
part fullness, belly-belly uniformity 
to leather and the hydrophiUic 
groups such as carboxyl or sulfonic 
acid groups could form coordinate 
complexes with collagen during 
leather processing. This product on 
interaction with chrome aids in the 
better chrome exhaustion. The 
total demand of this type of product 
has been projected about 800 ton¬ 
nes/annum. 

The technology has been 
demonstrated and released to M/s 
Chem Crown India Limited, 
Madras, for commercialization, 
and the firm has gone into produc¬ 
tion. The process tcclmology has 
been successfully demonstrated to 
M/s Chem Crown India, Madras, 
by CLRl scientists. The company 
has since then started producing 
Polytan on commercial level also. 

Fracture Behaviour of 
Crust and Finished 
Leather 

The Central Leather Research In¬ 
stitute (CLRl). Madras, has inves¬ 
tigated the fracture behaviour of 
connective tissue fibres and casein 
films grafted with acrylate 
monomers. The mechanical be¬ 
haviour of keratin and collagen 
fibres reveals that the fracture pat¬ 
tern is sensitive to the rate at which 
the strain is applied. When the 
straiin rate is high, the skin fibres 
seem to melt due to internal frac¬ 
tion and undergo catastrophic 
fracture. The skin fibres also seem 
to undergo plastic set behaviour 
when subjected to repeated stress- 
strain cycles. These observations 
are relevant to the understanding 
of the failure of leather and leather 
products in use and during the 
manufacture of leather products. 
Further, the studies on casein films 
gradted with acrylonitrile and N- 


butylmethacrylate also indicate 
the possible directions in which a 
large finished film of adequate 
resistance to wet rub can be ob¬ 
tained. This is particularly sig¬ 
nificant in light of the casein 
finished leathers made currently, 
showing poor wet rub stability. The 
thermomechanical stability of 
casein films grafted with acrylic 
monomers has been established 
and the fracture pattern of such 
films under two dimensional stress 
offers new knowledge. The fracture 
mechanics of crust and finished 
leather has been understood at a 
fundamental level. This knowledge 
is also useful in the development of 
non-destructive testing methods. 

CFTRI processes released 

The Centred Food Technological 
Research Institute (CFTRI), 
Mysore, has recently released the 
following processes to industry: 

Beneflclation of sunflower seeds 

The process for beneficiation of 
sunflower seeds has been released 
to Kamani Oil Industries, Bombay. 
The products obtained after 
beneficiation are sunflower seed 
kernels and hulls. The seed kernels 
are used in the preparation of 
snacks, chikkis, confectionery 
items, etc. Hulls are used for the 
production of wax and as fuel. 

The process consists of clean¬ 
ing, grading, decortication, size 
classification and air separation, to 
get the kernels. About 62% kernel 
yield is obtained through this 
process. The cost of project is Rs 
0.85 million for a plant of one 
tonne/hour capacity. 

Spice oleoreslns 

The process for spice oleoreslns 
has been released to Bharath Agro 
Processors Ltd, Muvathupuza, 
Kerala. Oleoreslns are extracted 
from spices containing all the ac¬ 
tive flavouring principles. The 
product is recovered through distil- 
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latioii ami solvent extraction tech¬ 
niques. After removing tlic solvent, 
the hot oleorc.sin is filled in tins to 
prevent any cryslallization. 

The j)r(x'c‘ss is es.senfially .same 
lor all types of spires such as pep¬ 
per, ginger, chillies ami lurmeric. 

The cost ol the jriqject is Rs (i 
million for a plant of one (onne of 
raw malenal/day eapaeity. 

Malted beverages 

'flu: [irocess for malLal beverages 
has been released to llimani Ltd, 
('aleutla. Mailed fcxiid beverage is 
pttxluced uiilizing tlu; vegetable 
proteins mamilaet rired in¬ 
digenously, either protein isolate or 
piolcin-neh Hour ol i-dible (|u.ilily 
i.s used as .1 base 'fliev aic .idmixed 
in suitable pro|)oilions with liiii' 
llonis ol malted millets, .sugars, 
eiH'oa, etc 'file water eonleiil is 
ad|usl(’d to gel tluMlesired tinislied 
piodnei , 111(1 the dough is dried 
eilhi'i in :i vac iiiirii .shell di ler or m 
.1 spi ay di ler to get the di .sired linal 
pnxliui. 

'file cc.i.sl ot the piojeet is Rs 7 
milh(.in lor .i [d.int ol .ot)0 kg 
pKxluel /d.iv e.iji.K ilv 

Simple pulse dehiisk maeliiiie 

The itrocess toi simple pulse 
dehusk machine has been lekv^seii 
to Arbor l’aigg.(f’) Ltd, I’line fins is 
a simple maehine whieb can ix' 
operated either by hand or using a 
motor to dehusk and split puLses. 
The machine can jinx'css about 
40 70 kg of pul.ses per bour. It 
works on the simple principle of 
abrasion. The cost of the machine 
is ,\bout Rs 5,000. 

Pickles and Chutneys 

The prex-e-ss for preparing pickles 
and chutneys has bc'cii relea.scd to 
Woodland's Hotcl(P) Ltd, Ban¬ 
galore. 

Pickling is one of the methexis 
of preservation of fruits like lime, 
lemon, green mangoes and 


vegetables like green chillies, 
cucumber, cabbage, carrot, etc. 
Pickling is done in two stages, 
viz.(a) Curing or fermentation with 
dry salting or fermentation in brine 
or salting without fermentation; 
and (b) finishing and packing. 

Fruits such as apples, peaches, 
plums, apricots and mangoes and 
vegetables like turnips, 
eauhflowcrs, carrot etc. are the 
basic raw materials for chutneys. 
Onion, garlic, spices, herbs, etc. 
arc added for flavour. Vinegar, 
common salt and -sugar arc also 
u.scd to make tliem more jialalablc. 

Desiccated Coconut 

The jiror-ess for desiccated coconut 
li.is been released to Lakshadweep 
Development Corporation Ltd., 
Calicut. 

riie iircx'css consists of shell¬ 
ing, ])aring, removal of eoeonul 
water, wasliing, dislintegrating, 
diyiiig and packing of the fully 
ripened ccxoimts. One thousand 
(■(X'onuts yield about 100-1J 0 kg of 
dc’s i( ra I ed r xxoi lu ts. 

fbe cost ot llie pioiecl i.s Rs 
I 77 million lor a jilant nl one 
iouni-/day capacity (annual 
puxiuction value Rs 7.,5 million). 

Fruit preserves and candies 
preparation 

The ])rcx?css for fruit iJi csci vcs and 
candies preparation has been 
relea.sed to Mahcndrakar Food In- 
duslncs, Bidari, Karnataka. The 
find prc.scrve is made iKun proper¬ 
ly matured Iruits such as apple, 
amla, green papaya, strciwbcrry. 
etc., by cooking it whole or m large 
jiieces in a concentrated sugar 
•syrup till it becomes lender and 
transparent. After .softening the 
fruit, it is cooked in sugar syrup till 
the concentration of the sugar 
syrup reaches about 70%. This is 
commonly known as tutty-frulty. 
Preserves arc used in sweetmeats, 
confectioneries and bakeries. 


The process for making candies 
is the same as that employed for 
preparing preserves with the dif¬ 
ference that fruit is impregnated 
with higher percentage (75%) of 
sugar syrup. 

The cost of the project Is Rs 1 
million for a plant of 100 tonnes/yr 
capacity (annual production value 
Rs 1.8 million). U 

CFTRI Consuitancy 
Projects Completed 

Tlic Central Food Technological 
Research Institute (CFTRI), 
Mysore, completed the following 
consultancy projects: Spice 
jjrrxcssing unit for Super Bazar, 
New Delhi; Dcsieeated coconut 
])lant foi Lakshadweep Develop¬ 
ment ('orporalion, Calicut and Es- 
lablishmenC (d a plant for 
liroc'cssing Tuna fish waste into 
fish mc:al at Agatti Islands, for Lak¬ 
shadweep Development Corpora¬ 
tion, Calient. 

Tlic dcm.and for spi(X!s in value- 
added form like spice powders, 
currv powders, spice oils and 
okoiesins m the national & inter¬ 
national markets is growing at a 
faster rate .Super Bazar, New 
Delhi, has taken up the plan to 
expand anrl mechanize their exist¬ 
ing plan to handle 100-120 tonnes 
of spices per month from the 
present handling cajiacity of 30-40 
tonnes/month. The plant and 
equipment cost would be Rs 4.2 
million and the power require¬ 
ments w’ouid be 150 kVA. 

The Lakshadweep Develop¬ 
ment Corporation Ltd, entrusted 
CFTRI with the task of establishing 
a • one tonne/day desiccated 
coconut plant at KADMATT Island 
in Lakshadweep to generate 
employment and utilize natural 
resources. The plant will powder 
300 tonnes of desiccated coconut ' 
per annum at an estimated cost of 
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around 3.4 million and provide 
employment to around 35 persons. 


TRAINING COURSES 

Application of Fuels and 
Lubricants in Automotive and 
Industrial Machines 

A two-week training course on ‘Ap¬ 
plication of Fuels and Lubricants’, 
was held at the Indian Institute of 
Petroleum (IIP). Dehra Dun. for the 
Hindustan Petroleum Corporation 
Ltd, starting from 19 August 1991. 
Fourteen engineers participated in 
the course which comprised class 
room lectures and practicals re¬ 
lated to automotive fuels and 
lubricants, industrial lubricants 
and fuels. 

Dr R.S. Venkataraman, Group 
General Manager. Engineers India 
Ltd. while inaugurating the course 
called upon the participants to give 
customers' feed back to refiners, 
who in turn, should pass it on to 
the designers like EIL. He also laid 
emphasis on the preservation of 
environment before it becomes an 
insurmountable problem. 

Shri S.R. Mehta, Chief Techni¬ 
cal Services Manager, HPCL, in his 
address gave the background of 
merger of Esso and Caltex to form 
HPCL. He opined that there is a 
greater need for R&D in today’s 
context than it was in earlier days. 
And it is where the role of institutes 
like IIP becomes important, not 
only for training of personnel but 
also for R&D support. 

Welcoming the participants. Dr 
T.S.R. Prasada Rao, Director. IIP, 
expressed his happiness that the 
industry was now coming forward 
to utilize the institute's expertise in 
getting their personnel trained. He 
assured that his institute will al¬ 
ways be willing to provide R&D 
back-up as and when required by 
the Industry. 


Dr Hlmmat Singh, Head, Train¬ 
ing Division, initiated the proceed¬ 
ings and proposed a vote of thanks. 
He also gave details of the course 
content. 

The Valedictory address was 
given by the Chief Guest, Shri S.K. 
Kapoor, General Manager. HPCL, 
Bombay, who also presented cer¬ 
tificates to the participants. Laying 
great emphasis on the conserva¬ 
tion of fuels and lubricants, he said 
that eflbrts are on for the develop¬ 
ment of a suitable 2T oil whereby 
its use in two wheeler vehicles can 
be reduced from 2% to 1%. The 
need for doing so is very important 
in view of high foreign exchange 
involved in the import of such oils 
and ever increasing population of 
such vehicles. He also stressed the 
need for re-refining of used 
lubricating oils. Praising the excel¬ 
lent faculty and facilities available 
at IIP he said that HPCL will not 
only continue to use these for such 
training programmes but also util¬ 
ize these for its R&D programme, 
and in-house training courses by 
Inviting IIP scientists over there. 

Shri K.R. Bijlani, Chief Train¬ 
ing Manager, HPCL, also sjxjke on 
the occasion. He expressed satis¬ 
faction over the methodology and 
coverage of the training course and 
assured that the knowledge gained 
by the participants will be applied 
by them in giving better service to 
the consumers. □ 

Training Programme for 
Artisans and Supervisors of 
Leather Tanning Industries 

A training programme for ar¬ 
tisans and supervisors under the 
All India Coordinated Programme 
(AICP) of rural artisanal leather 
tanning industries, was organized 
by the Central Leather Research 
Instltute(CLRl). Madras, from 10 
June to 24 July 1991. The 
programme is being Implemented 
by the Centre for Technology and 
Development (CTD), New Delhi, 


with the support of Department of 
Science & Technology (DST), New 
Delhi. Earlier in 1984, CTD with 
the active collaboration of CLRI 
and support from DST had set-up 
rural tanning industries at Mandi 
(Himachal Pradesh), Dehra Dun 
(Uttar Pradesh), etc., which are 
running as economically viable and 
self sustaining units. The basic 
training for technical supervisors 
and master artisans was provided 
at CLRI along with follow-up field 
level training and visits by CLRI 
scientists. 

DST is now supporting CTD 
under AICP to set-up similar units 
in other states of the country. In 
the first phase, 10 such projects 
have been finalized. These projects 
cover apart from vegetable tanning, 
wet blue tanning, full chrome tan¬ 
ning and footwear making. The 
present training programme was 
attended by teams from seven dif¬ 
ferent voluntary organizations par¬ 
ticipating in AICP, from UP, 
Haryana, Biliar, Orissa, Manipur, 
Maharashtra and Himachal 
Pradesh. Each team consisted of 
one coordinator, one supervisor 
and one or two master tanners. In 
all 21 personnel received training. 

Apart from intensive training in 
vegetable tanning, wet blue tan¬ 
ning and upper leather manufac¬ 
ture and footwear manufacture, 
lectures were delivered on the 
various theoretical aspects of 
leather manufacture, newer types 
of finished leathers, footwear and 
leather goods manufacture and 
byproducts utilization. The 
valedictory function was held on 24 
July, when Shri D Raghunathan, 
Coordinator, AICP, CTD and Shri 
C.J. Johnny, DST, participated in 
the deliberations and dwelt upon 
the salient features of AICP and the 
future development proposals. 

□ 
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Prof. E.S. Raja Gopal 
appointed Director of NPL 

Prof. E.S.Raja Gopal. Department 
of Physics, Indian Institute of 
Science, Bangalore, has been ap¬ 
pointed Director, of the National 
Physical Laboratory, New Delhi, 
with effect from 12 August 1991. 

Prof. Raja Gopal (born 12 May 
1936, Tamil Nadu) did his Ph.D. in 
1961 from the Indian Institute of 
Science, Bangalore. Thereafter, he 
worked as CSIR Pool Officer (1964- 
65), Assistant Professor. IISc, Ban¬ 
galore (1965-69) and Professor, 
IISc, Bangalore (1969-91). 

Prof. Raja Gopal's field of 
specialization is Condensed Matter 
Physics; Cryogenics and In¬ 
strumentation. His major research 
work has been precision 
physicochemical measurements of 
critical point phenomena 
alongwith the development of as¬ 
sociated precision experimental 
techniques. His observations of 
deviations from the rectilinear 
diameter law (particle-hole asym¬ 
metry) and universsality features of 
the resistivity and dielectric be¬ 
haviour arc interesting. Recently, 
he studied the phase trcuisitions in 
amorphous disordered solids using 
ultrasonic, high pressure and low 
temperature techniques. 

Prof. Raja Gopal was awarded 
S.S. Bhatnagar Prize for Physical 
Sciences in 1978 and Sir C.V. 
Rainan Award of the Acoustical 
Society of India for the year 1979- 
80. 

He is a fellow of various in¬ 
stitutes: Indian Academy of Scien¬ 
ces, Institute of Physics, Acoustical 
Society of India, Indian Cryogenics 
Council. Ultrasonic Society of India 
and Life member of Indian Physics 
Association and Instruments 
Society of India. y 


r HONOURS & AWARDS 

I_ 

Prof. D. Balasubramanian 

Prof. D. Balasubramanian, Direc¬ 
tor-Grade Scientist, Centre for Cel¬ 
lular & Molecular Biology, 
Hyderabad, has been awarded the 
Henry Fukul Award of $ 1,500 by 
the National Foundation for Eye 
Research of USA, Rochester, MI, 
USA. This award is given to in¬ 
dividuals who have made out¬ 
standing contributions to cataract 
research. Prof. Balasubramanian 
will utilize this award towards 
travel to the meeting of the Col¬ 
laborative Cataract Research 
Group, to be held in Hawaii during 
30 Novcmbcr-5 December 1991, 
where he has been invited to 
present his research work. 

Prof Balasubramanian and Ids 
group at CCMB have been pursu¬ 
ing research on the molecular basis 
of cataract formation and the loss 
of transparency of the eye lens—an 
age-related disease that afflicts 
over 4 million Indians every year. 
His group has established the sites 
or residues in the lens proteins 
which arc Involved in crosslinks, 
yielding high molecular weight ag¬ 
gregates. These aggregates 
precipitate from solution and lead 
to lens opacity. More recent work 
from his group has provided the 
molecular connection for the 
epidemiological finding that 
cigarette smoke, as well as firewood 
and similar cooking smoke, in¬ 
crease the risk of cataract forma¬ 
tion. They have shown that the 
aromatic compounds in such 
smoke systematically reach the 
lens and generate reactive oxyradi- 
cals upon the absorption of visible 
light. In addition, trace metals 
present in the smoke generate such 
radicals too. These radicals 
damage the lens cell membranes 


and proteins, leading to lens mal¬ 
function. □ 


ANNOUNCEMENTS 

INDO-US Workshop on 
Underground Space Technology 

The Central Mining Research Sta¬ 
tion Unit at the Central Building 
Research Institute, Roorkee, is or¬ 
ganizing INDO-US Workshop on 
Underground Space Teclinology at 
CSIR Science Centre, Lodi Estate, 
New Delhi, during 30 October - 2 
November 1991. 

The main objective of the 
workshop is to initiate the process 
of interaction between US and the 
Indian scientists and technologists 
for mutual benefit. The discussions 
at the workshop arc expected to 
help in evolution of new ideas and 
formulation of R&D schemes which 
may be pursued in future. 

The participants should take 
along with them 3 copies of the 
write up on the following themes : 
Planning and design of under¬ 
ground space. Construction tech¬ 
nology, Legal matters and 
construction management. 
Projects monitoring and problems 
of projects in use, Construction 
safety and machine tunneling, Site 
evaluation and geotechnical 
studies and New trends and future 
developments. Slides and overhead 
projector would be made available 
for use by the participants. 

Further details can be had 
from: Dr A.K. Dube, Sclcntlst-ln- 
charge, CMRS Unit, CBRl, Roorkee 
247667. n 
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PCC poles ere eztensivelp used in trensmistion and distribution of electric power in rural areas and urban 
townahipsCBRI has developed a Direct Electric Curing (DEC) technique for accelerated curing of PCC poles fo 
their mass production. A report oir the institute's R&D activities for 1990 appears on p.248. 






The Management of Change 


First in the series of the conferen¬ 
ces being organized as a part of the 
year-long CSIR Golden Jubilee 
Celebrations, the conference on 
■Management of Change’ was held 
at the India International Centre. 
New Delhi, on 27 September 1991. 
Dr S.Z.Qaslm, Member. Planning 
Commission, Inaugurated the con¬ 
ference; he spoke on ’Upgradatlon 
of Technology with Time’. 

Dr G. Thyagarajan, Chairman. 
CSIR Golden Jubilee Celebrations 
Committee, welcomed the par¬ 
ticipants. Dr S.K. JoshI, Director 
General. CSIR. highlighted the role 
of CSIR In the development of 
Science and Technology. He 
stressed that we should learn from 
the developed countries as to how 
they adopt the change of manage¬ 
ment. 

Dr A.M.Khusro. Editor. The 
Financial Express, delivered the 
keynote address on ‘The Manage¬ 
ment of Change: Dimensions and 
Inter-relationships’, In the open¬ 
ing session. He described the na¬ 
ture of changes like political 
change, social change, economic 
change and technological change 
and their dimensions and inter¬ 
relationship. India, he said. Is a 
mixture of feudal and democratic 
societies, and It could be divided 
In various kinds of loyalties 
(horizontal as well as vertical) like 
caste loyalty, political loyalty, 
regional loyalty, etc. He stressed 
the loyalties which could damage 
the national development, should 
not be allowed to develop. We 
should develop the mutual 
tolerance of opposition. One 
should consider that the other fel¬ 
low may also be right. He em¬ 
phasized that certain sectors 
should be privatized for proper out¬ 
put. because public sector Is al¬ 
ways in deficit. Change has to 
come because we could not 
achieve up to the mark in 40 years. 


For change, liberalization be 
adopted Instead of revolution. We 
should Identify the good In¬ 
digenous technology and give 
financial support to the technology 
and withdraw the support after 
some time when it becomes self 
sustained. We should Invite only 
selective technologies of relevant 
nature from abroad. 

Shrl K.N.Johry, Convenor, 
proposed a vote of thanks. 

In the second session, chaired 
by Shrl K.R.Narayanan. former 
Minister of State for Science & 
Technology. Prof. A.Rahman, 
former Director of NISTADS. traced 
the history of the various changes 
that have taken place and their 
management. The management of 
agricultural revolution — the 
change from nomadic and 
shepherdlc life —- was the most 
difficult, he said. It brought about 
two major changes: the division of 
labour, which ushered In ine¬ 
quality, and the concept of power. 

The second major change took 
place with the industrial revolu¬ 
tion. This is still taking shape, by 
going through various phases. 


through changes in the technologl-. 
cal base. The Industrial revolution 
brought about a major change in 
science — through the discovery of 
the method of discovery and in In¬ 
stitutionalizing the system of dis¬ 
covery. The management of this 
change has gone on increasing in 
complexity and even now one finds 
It difficult to manage. The institu¬ 
tions which manage science and 
technology, R & D, l.e. the Instru¬ 
ments of change, have stereotype 
rules and regulations which do not 
promote and manage change but 
check and control change. 

Presenting a generalized pic¬ 
ture of management of change. 
Prof. Rahman said that four basic 
elements need to be considered: (1) 
Inheritance — one does not start a 
change on a cle'an slate. The social 
ethos, which Is a part of in¬ 
heritance, has a vital role to play. 
(11) Management of humans who 
feel threatened by change, (ill) Rate 
of change of technology and Its dif¬ 
fusion. (Iv) Outlook or the vision, 
which is nebulous and cannot be 
quantified, but Is vital to give direc¬ 
tion and purpose to change and Its 
management. 



Prof A. Rahman, former Director of NISTADS, speaking at 
the conference on The Management of Change 
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For India, the vision for change 
and the building of the necessary 
framework for Its management was 
.-^provided by the Science Policy 
Resolution of 1958. However, 
global changes, as well as India's 
experience over the last four 
decades necessitates the new 
vision. Prof. Rahman added. 

Dr A.K.Bagchl, Director. 
Centre for Studies In Social Scien¬ 
ces, Calcutta, spoke on the Inter¬ 
face of technology and economy. 
He emphasized the necessity of 
rethinking carefully about the 
wa 5 rs In which science and tech¬ 
nology can be related to the society. 
We should think of scientific and 
technological development in 
terms of processes of absorption of 
' technology, its diffusion and Its 
adoption and further develop¬ 
ment. In order to Improve tech¬ 
nological product, government 
should prepare proper economical 
and social policies. Dr Bagchl 
opined. 

Dr Radhika Raniasubban, 
Senior Fellow, Centre for Social 
and Technological Change. Bom¬ 
bay. said that technology Is the root 
of social and economic changes. 
Before we go for a change, we 
should take into account the ex¬ 
periences of others. SloAvness has 
given us an opportunity to under¬ 
stand the world. Absorption and 
utilization of adopted technology is 
not an easy task. Before Importing 
a technology, we must consider 
whether the Indian private In¬ 
dustry would be able to absorb the 
technology or not. To provide 
scientillc dimensions to the rural 
development, junior scientists 
may be asked to go to rural areas 
to Implement scientific program¬ 
mes In these areas, incoll^oration 
with the local voluntary agencies 
and public administration. Dr 
Ramasubban suggested. 

Dr G.Thyagarajan presented 
his paper on The Control of Criti¬ 
cally Important Technologies’, 


covering the aspects-Interactive 
dimensions of technological chan¬ 
ges, Sources for technology In¬ 
novation and development. Choice 
of technologies for different socio¬ 
political structure, Power of tech¬ 
nology base. Global technology 
scenario. Status of India In the cur¬ 
rent technology scenario. 
Diminishing value of natural 
resources, etc. 

Suggesting a technology mix 
for Iridia, Dr Thyagarajan said that 
India’ can no longer depend heavily 
on technologies for natural 
resource extraction and process¬ 
ing alone. The country has to evolve 
a strategy for technology prioritiza¬ 
tion taking into account the social 
weave of the country. 

The mass production sector is 
essential because there Is a mas¬ 
sive population whose demands 
are to be met. Production by the 
masses Is essential because the 
single large resource In the country 
Is her very people for whom the 
technological development is 
meant", "Critically Important tech¬ 
nologies are characterized by the 
speed of their change, power, 
scope and direction". Dr 
Thyagarajan added. 

He further said, “Micro¬ 
electronics and automation, com¬ 
munication, blo-technology. new 
materials, energy and information 
come under my category of criti¬ 
cally Important technologies. They 
tend to have impact on one 
another, mostly in a synergistic 
fashion, resulting in new products, 
new processes, new systems and 
new world order". 

“What Is more needed In the 
development of technology mis¬ 
sions In the country is a fiscal 
policy, a coordinated effort, a 
coherent plan of action to imple¬ 
ment the technology programmes 
and above all the will of the nation 
to accord technology and tech¬ 
nologists an upfront role and 


build a s4id!^,teb}inolo^ base tn 
crltlcST" areas", br Thyagarajan 
concluded. 

The third session was chaired 
by Dr S.K.Joshl. Dr V.L.Dutt, 
President, FICCI and Chairman, 
KCP Group of Companies, spoke 
on Technology-Industry-CSIR In¬ 
terface. He remarked that there Is 
a great gap between the develop¬ 
ment of technologies in the CSIR 
labs and their utilization by In¬ 
dustries. This gap should be min¬ 
imized. Technologies developed in 
research laboratories should be 
result oriented. Industries are de¬ 
pendent on the national research 
laboratories, so there must be a 
good interaction between CSIR 
scientists and R & D industries. 
He emphasized for Improvement of 
our products to come in the global 
competition. 

Speaking on; Management of 
Change: Case Study of CSIR, Dr 
S.R.Vallurl, former Director of the 
National Aeronautical Laboratory. 
Bangalore, cautioned the govern¬ 
ment about confusing the in¬ 
dustrial production base 
upgradatlon, which will result from 
the new Industrial Policy, with the 
upgradatlon of the technology 
base. He stated that the difference 
between the two is that the technol¬ 
ogy base, which Is Inherently self¬ 
generating, Is concerned with an 
understanding of the scientific, en¬ 
gineering and design principles 
which will make new product 
development and improvements 
within the country possible. An 
industrial production base, how- 
so-ever latest the production tech¬ 
nologies may be. does not give this 
strength. He stated that without 
this, we can never hope to join the 
cadre of developed nations. He 
pointed out that four decades of 
licensed production since inde¬ 
pendence brought us no nearer to 
technological self- reliance and the 
new Industrial Policy Is not likely 
to bring us any nearer. 
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Dr Vallurl argued that the 
primary initiative to obtain tech¬ 
nological self-reliance must come 
from industry, with its corporate 
R&D and design bureaus taking 
the initiative and the academic and 
research Institutions doing the 
spade work in an Interactive man¬ 
ner. He quoted examples of R&D 
expenditure from the developed 
world and India in support of his 
statements. He siJid that if the in¬ 
dustry is not seriously interested in 
achieving this objective, R&D in the 
Industry and in organizations like 
CSIR would lose much of its 
relevance. 

The new Industrial Policy 
would seem to Hobson’s choice and 
we may well be striking a Faustian 
bargain, in that it has become in¬ 
escapable and if we are not careful 
in implementing It we may unwit¬ 
tingly derail the goal of achieving a 
measure of technological self- 
reliance. ITie only way out seems 
to be to make design offices, the R 
& D of the Industry and relevant 
research laboratories responsible 
for unravelling the scientific, en¬ 
gineering and design principles 
that lead to the product develop¬ 


ment in the first instance and take 
the initiative to develop the next 
generation products within the 
country. This way, as the time goes 
by. we can reduce continued de¬ 
pendence on others. If this Is not 
planned and implemented as a 
deliberate policy, the present 
alienation among them would con¬ 
tinue. resulting in widening of the 
technology gaps and leading to 
continued dependence on produc¬ 
tion through Imported know-how 
in the name of upgradation of tech¬ 
nologies. Dr Vallurl stated. 

He suggested that the govern¬ 
ment should give additional tax in¬ 
centives to the Industry for 
expenditure on R&D. For com¬ 
panies with foreign equity par¬ 
ticipation, the government should 
insist that the R&D expenditure 
within the country as percentage of 
sales shall not be less than that the 
amount spent by the company for 
R&D. 

Dr Vallurl further suggested 
that CSIR should uniformly Intro¬ 
duce zero based budgeting In its 
laboratories; provide incentive of 
complete retention of income from 


sponsored projects by the con¬ 
cerned laboratories; and sanction 
of funds to clearly defined 
programmes which should have' 
potential for large amplification of 
benefits to the country. He sug¬ 
gested that the government should 
also make its budget allocation to 
the CSIR based on similar prin¬ 
ciples Instead of fixing it on the 
basis of previous years actuals 
and arbitrary Increases thereon. 

A panel discussion was or¬ 
ganized on; Where do we go from 
here? Ms Indira Jalslng, Editor, 
The Lawyers Collective, Bombay; 
Prof. Rajnl Kotharl. Hon. Sr. Fel¬ 
low, Centre for Study of Developing 
Societies, New Delhi; Shrl LovraJ 
Kumar. Retd Secretary to the 
Government of India; Air Comdr. 
Jasjit Singh (Retd ). Director, In¬ 
stitute for Systems Studies and 
Analysis, New Delhi, and Shri Jas- 
want Singh, M.P., were the 
panelists and Shri Ashok Par- 
thasarathl. Additional Secretary. 
Ministry of Science & Technology, 
the moderator. Dr Ashok Jain, 
Director, NISTADS, summarized 
the proceedings of the con¬ 
ference. LI 


CENTRAL BUILDING RESEARCH INSTITUTE, ROORKEE 

R&D Highlights : 1990 


The major R&D activities of the 
Central Building Research In¬ 
stitute (CBRI), Roorkee, during 
1990. continued to be in the 
area on low-cost alternative build¬ 
ing materials and components 
Concerted efforts were made to 
transfer technologies, developed by 
the institute, to niral and urban 
settings throughout the country. 
Significant contributions were 
made in popularizing the housing 
activities by demonstration of con¬ 
struction techniques, training of 
artisans and organizing technical 
exhibitions. Technologies were 
developed for the utilization of 
flyash and other agro-industrial 


wastes to reduce environmental 
pollution. 

Tlie institute made significant 
contributions to the development 
of computer software, tackling of 
landslide problems, diagnosis and 
Ident Iflcatlon of remedial measures 
of super and substructures, 
evaluation of plastic-based build¬ 
ing components, performance as¬ 
sessment of building materials and 
components for their fire, thermal 
and acoustic characteristics, and 
tackling problems related to foun¬ 
dation-soli interaction. 

There was a spurt in utilizing 
the services of the institute in find¬ 


ing solutions for technical 
problems faced by the building in¬ 
dustry. 'The institute handled 104 
consultancy projects, of which 31 
were taken up during 1989-90, in 
addition to 17 sponsored projects. 
Total cash flow generated from con¬ 
sultancy, sponsored and testing 
services amounted to about Rs 26 
million. 

The institute continued to be 
associated with UNCHS-USSR- 
CSIR programme of cooperation on 
technology transfer of building 
materials and components for the 
developing countries. At a meeting 
held in Riga/USSR In September 
1989, preliminary technology 
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profile on technologies useful to 
developing countries prepared by 
CBRI/SERC and other CSIR 
laboratories and Latvian Building 
Research Institute, Riga, were dis¬ 
cussed and a combined report on 
technology was brought out In 
December 1990. UNCHS had spon¬ 
sored a project for the development 
of Improved process for brick 
manufacture at Sri Lanka. The 
CBRI-deslgned kiln has since been 
commissioned and proved very 
successful. 

Experiments carried out at the 
laboratory on utilization of copper 
tailings (Slnghbhum) and zinc tail¬ 
ings (Zwar mines) showed that cop¬ 
per tailings could be utilized for 
manufacturing bricks having com¬ 
pressive strength 100-200 kg/cm^ 
with 10% lime and followed by 
autoclaving at 14 kg/cm^ for 6 h. 
Since Zn tailings are siliceous and 
dolomltlc In nature, these can be 
used as a source of silica as well as 
lime for producing calcium silicate 
bricks. Zn tailings after calcina¬ 
tion at lOOO^C can be used as lime 
and by addition of 30-40 % of this 
lime to uncalclned tailings, bricks 
of strength 100 kg/cm^ could be 
produced after autoclaving of 14 
kg/cm^ for 6 h. 

A moving grate sinter strand 
pilot plant (capacity 1-1.5 ton¬ 
nes/8 h) was shifted from Roorkee 
to Trtvenl. Light-weight aggregate 
produced (B.D. 700 kg/rtT) was 
evaluated for concrete making 
properties; 1:1.5:3 cement, sand 
and light-weight aggregate by 
volume was found suitable (B.D. 
1900 kg/m^) for use in RCC roof 
slab and other structural 
materials. A light-weight polymer 
concrete using a low-cost In¬ 
digenous resin binder and cinder 
(railway waste) as aggregate was 
developed as an alternative ther¬ 
mal Insulation-cum-water proofing 
treatment for roofs. 

The Institute along with the In¬ 
dian Institute of Chemical Technol¬ 


ogy (IICT), Hyderabad, developed a 
sandwich type plastic composite 
panelling material using plastic 
foam as core and plywood sheets as 
surfacing materials for use in par¬ 
titions and flush doors, etc. A low- 
cost Interpenetrating polymer 
network based on polyurethane 
and cashewnut shell liquid was 
developed for core of composite 
panels. 


A cost effective waterproof coat¬ 
ing compound based on 
polyurethane polymer was 
developed using indigenous polyol, 
jointfy with NCL-Pune. 

A fuel efllclent wood fired fixed 
chimney (14 m high) kiln of 15,000 
bricks/day capacity was designed 
and suitable cast Iron dampers for 
efficient control of draught and 
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movement of flue gases through 
brlcksettlngs were provided. Agro- 
wastes. such as rice husk, saw 
dust, wood chips, etc., can also be 
used as a fuel In the kiln. 

The Institute developed a 
method for using white glazed 
china broken pieces of bathroom 
tiles for roof top surfacing of build¬ 
ings by applying the principle of 
Reflective Heat Insulation. In order 
to avoid any stagnation of water on 
roofs, resulting In erosion of ce¬ 
ment Joints between pieces of tiles, 
enough slope/gradient In roof as 
per I.S. specifications is provided. 
Aquaproof-lnorganlc water proof¬ 
ing solution developed by the in¬ 
stitute. mixed with cement mortar 
(1:3) acts as a suitable binder for 
the joints of tiles. These tiles when 
embedded In roof surface were ob¬ 
served to reduce roof, celling and 
Indoor air temperatures upto 16“C. 
12®C and 3®C respectively. Three 
coats of washing treatment further 
reduced the temperatures upto 
8°C. 4°C and 1°C respectively. 


The Institute developed a 
software for evaluating lighting and 
thermal designs of buildings in 
terms of daylight distribution, in¬ 
door environment temperatures, 
heat gains and energy requirement 
for cooling, heating and lighting of 
buildings for different climates. 

In order to develop low-cost fire 
retardant wood based products, an 
alternative adhesive (lignin phenol 
formaldehyde) was being developed 
using waste product (black liquor) 
of paper and pulp Industry. Lignin 
was extracted from black liquor 
and Its elemental, functional and 
spectroscopic analyses were car¬ 
ried out. To obtain lignin phenol 
formaldehyde (LPF) resin, 
copolymerization of lignin with 
phenol and formaldehyde was 
studied. 

A few particle boards of rice 
husk using LPF resin were made 
under controlled conditions of 
temperature and pressure. 

In order to reduce fire losses In 
cable Installations, a fire retardant 


sealant was developed based on 
Indigenously available chemicals, 
which arrests fire through penetra¬ 
tion. 

The Foundation Pile 
Demonstration System (FPDS) was 
successfully used for conducting 
various tests on different types of 
piles. The results obtained clearly 
demonstrated efficacy of the sys¬ 
tem for detecting defects and con¬ 
tinuity of installed piles soon after 
construction, for monitoring per¬ 
formance of piles during driving 
and for conducting dynamic load 
tests to determine static bearing 
capacity of piles using the 
methodology based on one dimen¬ 
sional stress wave approach. In 
order to assess performance of 
jointed precast concrete piles 
during driving and after their In¬ 
stallation. to assess the perfor¬ 
mance of plies driven by different 
types of driving hammers, to utilize 
the Integrity testing methodology 
and Its results for quality control 
and Improvements In piling techni¬ 
ques at live project sites and to 
prepare a base for Interpretation of 
Integrity test results more precise¬ 
ly, the Institute conducted Pile 
Driving Analysis (PDA) tests on 
single length and jointed precast 
concrete piles. Integrity tests on 
jointed precast concrete piles on 
bored cast- In-sltu concrete piles, 
and Dynamic Load Tests (DLT) on 
single length precast concrete 
piles. 

The ground Penetration Radar 
Technology was successfully 
deployed for non-destructive sub¬ 
surface Interface profiling at a site 
In western coast of Maharashtra. 
The lateiite soil cover of 3-4 m thick 
and subsequent soil rock Interface 
were clearly delineated and the 
technology was found vciy power¬ 
ful In locating burled pipes and 
cables. ^ 

Soil blocks from different panel 
walls (1 X 1 X 0.2m) were cut and 
cast with slurry mud and rein- 
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forced with different fibres such as 
glass, netlon mesh and bamboo 
strips, etc. and out of this block 10 
cm cube samples were prepared. 
The panel walls were constructed 
for assessing the feasibility of cast¬ 
ing walls with self-setting slurry 
poured Into the formwork and to 
study the time taken for setting as 
well as foundation. Stress/strain 
characteristics of the samples 
carved from the blocks carried out 
at an interval of 3 months for a 
period of over a year showed that 
ultimate compressive stress for the 
panel wall samples varies between 
3.4 to 4.7 kg/cm^ with an average 
value of 4 kg/cm^ in January. 
However, this strength further In¬ 
creased to an average value of 5 
kg/cm^ during peak summer tn 
May. 

Successful field application of 
the technology on granular piles 
and skirted granular piles as foun¬ 
dations of multistoreyed buildings, 
power houses, oil drilling rigs, 
small and large size .oil storage 
tanks and their performance In 
loose-medium dense cohesionless 
soils and soft saturated clay 
deposits Is a step forward In the 
development of efficient speedy 
and cost effective foundations. 

In the area of Rural Buildings 
and Environment, two types of 
houses costing within Rs 8000. out 
of four alternatives, were finalized 
in consultation with the District 
Magistrate. Saharanpur. for the 
beneficiaries of the Indira Avas 
Yojana. 

Ferrocement is being used 
since long in housing, particularly 
in making overhead water tanks, 
grain storage bins and septic 
tanks, etc. In different sizes and 
shapes. To bring down their cost 
without altering the materials 
used, the laboratory developed a 
new technology to ensure better 
strength and performance against 
leakage. The new technology con¬ 
sists of a mould mounted on a lead 


screw connected to an operating 
handle through a bevel gear set for 
moving it up and down. A casting 
platform Is made around the 
mould. The ferrocement unit is cast 
over the mould and after proper 
setting, the mould Is lowered down 
leaving the unit on a casting plat¬ 
form from where It Is taken for 
curing. 


periods. It does not allow any ac¬ 
cumulation of water on roof sur¬ 
face. A faulty section Indicator with 
audio visual alarm In the 
technician’s cabin has also been 
Introduced. Also, a new design of a 
nozzle has been developed to spray 
water uniformly and Intermittent¬ 
ly. □ 


The laboratory carried out 
detailed study on the performance 
of various types of buildings during 
the cyclone of November 1989 in 
Nellore and Prakasham districts of 
Andhra Pradesh to find the various 
causes of failure of buildings and 
to develop appropriate technology 
for the region. 

Preslressed Cement Concrete 
(PCC) poles are extensively used in 
transmission and distribution of 
electric power In njral areas and 
urban townships. The Institute 
developed a Direct Electric Curing 
(DEC) technique for accelerated 
curing of PCC poles for their mass 
production. For conducting 
laboratory trials, a set-up was 
fabricated and installed at the in¬ 
stitute. comprising 40 tonnes (9 m 
long) prestressing frame with 
detenslonlng arrangement, twin 
cell steel moulds (7.5 m long) for 
horizontal and vertical casting of 
poles along with plate electrodes of 
suitable configuration and testing 
facility for testing of full size PCC 
pole as per IS specifications. 

The Institute designed and 
developed an electronic automatic 
spraying control device for the 
building complex of Solar Energy 
Centre, Department of Non-Con- 
ventlonal Energy Sources. Ministry 
of Energy. The Complex has single 
and double storeyed blocks having 
sixty RCC cylindrical shell roofs (8 
cm thick and nearly 50 m^ roof 
surface area each). TTie device has 
been deployed on coir matting laid 
on the roof of the shells so as to J ust 
keep it in a water soaked condition 
day and night throughout hot 


Rust Converting Primer 

In the normal practice the surface 
of the rusted mild steel is prepared 
either by sand-blasting or pickling, 
followed by phosphatlng prior to 
the application of the primer. The 
surface preparation of the metal Is 
necessary so as to have good ad¬ 
hesion of the primer over the 
metal, since the bonding between 
metal and primer Is of mechanical 
nature. Phosphatlng is done to 
further Improve the adhesion of the 
primer over the metal. If the rust 
is present on the surface of the 
metal, the adhesion of the primer 
will be poor leading to complete 
failure of the entire coating system 
used for the protection of steel 
structure. The avoidance of steps 
such as sand blasting and phos¬ 
phatlng will considerably reduce 
the cost involved In the protection 
of steel structures. 

The Central Electrochemical 
Research Institute (CECRI). 
Karaikudl, has developed a new 
process for rust converting primer, 
which avoids steps such as surface 
preparation and phosphate treat¬ 
ment given to the mild substrate 
prior to the application of primer. 
It is a single pack ^stem and con¬ 
tains chlorinated rubber, water, 
phosphoric acid. xylene. 
Isopropanol and other additives. 
The constituents are stirred well 
before application over the rusted 
surface. 

The suggested minimum 
economic capacity Is 30 tonnes per 
annum and estimated total project 
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cost works out to Rs 0.43 million. 
All the plant and machinery and 
raw materials needed are in¬ 
digenously available. As the rust 
converting primer Is not available 
at present in India, the product will 
have wider market potential. 

The profit Is expected to be 
about 90% on the estimated turn¬ 
over of Rs 1.7 million. □ 


High Temperature 
Elatec Alvac I Multipur¬ 
pose Furnace 

The Regional Research Laboratory 
(RRL), Bhopal, has recently com¬ 
missioned a high vacuum high 
temperature furnace capable of 
working up to 2000”C and under 
vacuum level of 10'^ to 10‘^ m bar 
and/or Inert gas atmosphere. The 
furnace, designed and manufac¬ 
tured by NEF OY Finland, has 
many rare research facilities for en¬ 
gineering ceramics and metals. It Is 
capable of performing various 
operations like sintering, heat- 
treating and processing of ceramic 
materials. Further, high tempera¬ 


ture metals particularly those 
prone to oxidation can be heat- 
treated and processed under con¬ 
trolled Inert gas and vacuum. The 
effective hot zone at 2000°C Is 6" x 
6" size consisting of graphite heat¬ 
ing elements. The heating cycle can 
be set through a microprocessor 
based programmable PID tempera¬ 
ture controller system. The control¬ 
ler Is capable of keeping In memory 
6 numbers of heating cycles each 
consisting of up to 16 segments. 
This furnace has got another uni¬ 
que feature of flow trap system 
which helps In trapping the bind¬ 
ing materials and other volatile 
materials evolved during the heat- 
treatment. □ 


Process for 

Manufacture of Blended 
Vegetable Tannin 
Extract 

Vegetable tannins are by far the 
best tanning agents from Ailing as 
well as tanning points of view. Be¬ 
cause of the growing awareness of 
environmental degradation caused 


by man-made chemicals and con¬ 
sequent increasing demand for en¬ 
vironment friendly materials, there 
has been a revival of the demand 
for vegetable tannin blends. Some 
months back, M/s Rallis India had 
approached the Central Leather 
Research Institute (CLRI), Madras, 
for development of know-how for 
the manufacture of blended 
vegetable tannin extract from 
mjrrobalan nuts, babul bark and 
cashew husk on a sponsored/con¬ 
sultancy basis. After *successful 
completion of the laboratory scale 
development, CLRI was also as¬ 
signed the task of supplying the 
basic design engineering data to 
the Arm. CLRI has nearly com¬ 
pleted this task of developing a 
most modem microprocessor con¬ 
trol system, replacing the age-old 
process of extraction In vatsAubs 
and pits. The pilot plant Is now 
ready and wlU soon go Into produc¬ 
tion. □ 


Novel Liquid 
Membrane Electrodes 

The Central Electrochemical Re¬ 
search Institute, Karalkudl, In a 
tripartite agreement with the 
Department of Science and Tech¬ 
nology (DST), New Delhi and M/s 
pH Products Company. 
Hyderabad, has finalized the terms 
for releasing the know-how for 
making novel liquid membrane 
electrodes for commercial exploita¬ 
tion. The work carried out by the 
institute under a sponsored 
programme of DST resulted in the 
development of potassium, am¬ 
monium. and nitrate Ion selective 
electrodes of a novel liquid 
membrane type. The working range 
of concentrations for the different 
ions are comparable to those 
reported in literature. The terms of 
release are: lumpsi^m premium; Rs 
24,000, recurring royalty: 5% and 
period of license: 5 years. □ 



High temperature Elatec Alvac I multipurpose furnace 
commissioned by RRL - ^opal 
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CSMCRI assists NFI to 
recover bromine from 
downstream of HALON 
Plant 

Bromine has multifarious end 
uses in photography, medicine, in¬ 
secticides, fumigants, dyes. etc. Of 
late, it is finding increasing use in 
the manufacture of fire-extin¬ 
guishers and fire retardants. 
Recent demand predictions indi¬ 
cate that in our country about 
2000 tonnes of bromine will be re¬ 
quired every year by the end of this 
decade. Enough number of 
bromine plants to produce bromine 
from sea bittern have not yet been 
Installed by salt manufacturers. 
Hence a part of the bromine re¬ 
quirement Is met through Import. 

During brominatlon of organic 
compounds either hydrogen 
bromide or other bromides are 


produced as byproduct. In the re¬ 
placement reaction, as much as 
50% bromine comes out in the form 
of hydrogen bromide, as was the 
case with M/s Navtn Flourlne In¬ 
dustries. Surat, who approached 
the Central Salt and Marine 
Chemicals Research Institute 
(CSMCRI), Bhavnagar, to provide 
assistance to recover bromine 
based on the expertise from their 
downstream of HALON plant. 
Based on the data provided by NFI, 
the plant details were worked out 
by CSMCRI. The entire plant with 
mostly glass equipment was fabri¬ 
cated by a Vadodara based com¬ 
pany and installed in the premises 
of NFI at Bhestan near Surat. It 
was commissioned by CSMCRI in 
the first week of June 1991. 

Investment on the plant came 
to around Rs 6 lakh. The unit can 
recover about 250 kg of 


bromine/day from the downstream 
of NFFs HALON plant. Prof. 
M.M.Taqul Khan. Director, 
CSMCRI. Inaugurated the plant on 
9 September 1991. □ 


CMRS Testing Cell 

The Central Mining Research Sta¬ 
tion (CMRS). Dhanbad, has reor¬ 
ganized its testing facility 
procedure and created a cell 
named ‘CMRS Testing Cell' so as to 
give better services to its users and 
for best utilization of this national 
facility. ■ 

The cell provides a 'Single Win¬ 
dow Assistance' to the mining and 
allied industries and manufac¬ 
turers of mining equip¬ 
ment/machinery in all its matters 
related to testing and calibration. 

The users should submit their 
application/drawing material for 
testing and or calibration to the 
CMRS Testing Cell. The Job will be 
assessed and processed by the cell 
and the necessary certificate will be 
Issued. □ 


CLRI investigates the 
accident at Maharashtra 
Gas Cracker Complex 

The Government of India appointed 
a High Level Enquiry Committee for 
the investigation of the major acci¬ 
dent which occurred at the 
Maharashtra Gas Cracker Com¬ 
plex (MGCC) at Nagothane on 5 
November 1990. The Cell for In¬ 
dustrial Safety and Risk Analysis 
(CISRA) at the Central Leather Re¬ 
search Institute (CLRI). Madras, 
was assigned the responsibility of 
reconstructing the accident 
scenario with the help of mathe¬ 
matical modelling and simulation 
and related scientific investiga¬ 
tions. 
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CISRA Investigations covered a 
wide range of scientific studies In¬ 
cluding estimation of source 
strength of the hydrocarbon leak 
modelling of vapour cloud forma¬ 
tion. its growth, dispersion and ig¬ 
nition. thermal radiation effects 
from flash, pool and Jet fires, 
simulation of surge effects and 
transient temperature profiles in 
cryogenic fluid pipelines etc. 

CISRA team examined several 
accident scenarios to establish 
their credibility before suggesting 
the most probable event sequences 
of MGCC Incident. The scientific 
report was submitted to the High 
I^vel Enquiry Committee in July 
1991. □ 


Development of Leather 
Aiudliaries by CLRI 

Tlie Central Leather Research In¬ 
stitute (CLRI), Madras, has 
developed a leather preservative 
based onTCMTB and standardized 
a bench scale (0.25 kg) process on 
sponsorship basis for a private 
company. The product is being 
tested for efficacy on different 
leathers. Preliminary results show 
the performance of the product to 
be satisfactory. 

Know-how for phosphorllated 
fatllqour on rion-edlble oil, viz. cas¬ 
tor oil, was developed for the first 
time Indigenously, under a con¬ 
sultation project undertaken for a 
public sector undertaking. The 
process was successfully 
demonstrated to the party at the 
pilot plant (70 kg/batch). The 
product was evaluated as a con¬ 
stituent in the blended synthetic 
fatllquoring compositions against 
the marketed products in process¬ 
ing of softy cow uppers. 

A know-how for water repel¬ 
lent. based on a semidrying 
vegetable oil, such as cotton-seed 
oil was developed under a spon¬ 


sored project from a public sector 
undertaking and the bench scale 
process (1 kg level) was sucessfully 
demonstrated to the party.The 
product was evaluated for its ef¬ 
ficacy against marketed products 
and it was found to give satisfac¬ 
tory results. 

A process was standardized at 
bench level (0.5 kg/batch) in 
respect of a cationic urethane fill¬ 
ing agent for application in 
processing of upper leathers. 
Evaluation of the product is on 
hand. 

A process for reactive poly¬ 
acrylate dispersion free of emul¬ 
sifiers was standardized at the 
bench (0.5-1 kg) level meant for use 
in finishing and crosslinking of 
leather surface films. 

Know-how was developed for 
the preparation of polyurethane 
emulsions as both medium soft 
and soft binders for use in leather 
processing in the place of acrylate 
binders, with Improved charac¬ 
teristics on leather in respect of 
feel, gloss, flexibility, water repel- 
lance, etc. This know-how (bench 
scale at 0.5 kg level) was developed 
under a sponsored project from a 
private firm. Performance on cow 
upper leathers was completed with 
satisfactory results. U 


Seminar on Leather 
and Leather Products 
Export 

A Seminar on Leather and 
Leather Products Ebqjort was or¬ 
ganized by the Rotary Club, at 
Vanlyambadl on 4 September 
1991. Speaking at the seminar. 
Dr K.V. Raghavan, Deputy Direc¬ 
tor. Central Leather Research In¬ 
stitute. (CLRI), Madras, informed 
that under the aegis of an in¬ 
tegrated mission programme of 
the Eighth Plan on modernization 
of the leather Industry, extensive 


scientific investigation was being 
pursued by CLRI to develop the 
know-how and design engineering 
packages for commercial exploita¬ 
tion. This programme received a 
significant boost in 1990. The 
technical objective of the 
programme was upgradatlon of 
quality control of the finished 
leather. 

Dr M. Mallikatjunan of CLRI. 
spoke about the overall benefits of 
computer-assisted operation In 
leather processing. Dr G. 
Thyagarajan. Director. CLRI, 
touched upon the overall benefits 
of modernization and introduction 
of computer in tanning Industry. □ 


Computerized Data¬ 
base Search at NICFOS 

The National rnformatlon Centre 
for Food Science and Technology 
(NICFOS) at the Central Food 
Technological Research Institute 
(CFTRI), Mysore, has developed 
facilities for computerized data¬ 
base search of the world literature 
in Food Science and Technology 
and related disciplines. Retrospec¬ 
tive search-service facility extend¬ 
ing up to about 20 years is 
available on nominal payment 
basis. Titles alone or with abstracts 
can be requisitioned as per the 
needs of the Intending users. Fur¬ 
ther details can be had from The 
Head. NICFOS. CFTRI. Mysore 
570013. □ 


Biochemical studies on 
heavy metal toxicity in 
water hyacinth weevils 
Neochetina eichomae 

Shrl Mohd, Saber Hussain, while 
working at the Indian Institute of 
Chemical Technology (IICT), 
Hyderabad, made studies on the 
heavy metal toxicity In water 
hyacinth weevils Neochetina etch- 
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homae Warner. The studies were 
aimed at understanding the metal 
pollution in the environment and 
its implications in a biological sys¬ 
tem. 

The water hyacinth plants, 
Eichhomia anssipes (Mart) Salms, 
treated with Zn. Cd. Hg and Pb 
metals were source of food for the 
water hyacinth weevils. The bloac- 
cumulation of these four metals in 
the plants was amazingly high, 70- 
85% at 25, 50, 75 and icb ppm 
concentrations of the metals. The 
distribution pattern of these metals 
however varied in the plant tissues; 
much of the metal content was 
retained in the roots followed by 
petioles and then leaves. The 
> plants exhibited preferential up¬ 
take; Pb & Hg uptake was lower 
than Zn. as determined by Atomic 
Absorption Spectroscopy and ICP- 
AES. 

The insects feeding on these 
metal-treated plants showed varia¬ 
tions in the bloaccumdlatlon pat¬ 
terns of these metals. The 
blotransfer of these metal Ions into 
the Insect bodies varied between 
6-9% of the concentration present 
In the lamina of the treated leaves. 
The metal Ions which entered 
through the trophic levels of food 
chain of the Insects profoundly af¬ 
fected the protein syntheses. The 
decrease in the total protein was 
related to the concentration of 
metal accumulated in the Insect 
body. Similar decline was observed 
with nucleic acids (DNA & RNA 
content). The variations within in¬ 
dividual metals were dose- depend¬ 
ent. The results with Zn were 
rather striking, as formation of 
complexes with aminoaclds and 
peptides is possible. Cd and Pb 
Interfered in the protein synthesis 
at the transcription level. However, 
with Zn ion, the total proteins in¬ 
creased and the insects indicated a 
higher fertility and fecundity rates. 
The studies showed that heavy me¬ 
tals are translocated from polluted 


waters to the plant system and 
subsequently to the insect body. It 
was observed that though feeding 
behaviour and fecundity of insects 
was affected, they could still avoid 
the extreme effects, l.e. mortality. 
However, biochemical variations 
existed with various metal treat¬ 
ments. Results show that Hg. Cd 
and Pb ions Inhibit protein and 
nucleic acid synthesis while Zn has 
opposite effect. Alanine amino 
transferase (ALAT) and aspartate 
amino transferase (AAT) activities 
suggest that they can influence 
gluconeogenesls and subsequently 
energy metabolism to cope up with 
metal toxic stress. Electrophoretic 
studies indicated that the ac¬ 
cumulation of metal ions In Insect 
bodies caused changes in protein 
profiles as evident by the disap¬ 
pearance and appearance of 
several bands when compared to 
controls. This indicates the pos¬ 
sible interference with normal me¬ 
tabolism of protein and nucleic 
acid synthesis. 

The studies show that 
iVeochettna weevils, which are used 
as blocontrol agents to control 
water hyacinth, could be in¬ 
fluenced by heavy metal pollution. 


The accumulation of hazardous 
metals in the insect body may enter 
the food chain through predatoiy 
arthropods, frogs and insec¬ 
tivorous birds. This work throws 
light on the implications of en¬ 
vironmental metal pollution in a 
biological system. 

Shrl Hussain carried out these 
studies under the supervision of Dr 
(Smt) Kaiser Jamil of IICT and was 
awarded Ph.D. degree by the Os- 
manla University. □ 


CECRI celebrates 
Foundation Day 

The Central Electrochemical Re¬ 
search Institute (CECRI). 
Karaikudi, celebrated Its 44th 
Foundation Day on 25 July 1991. 
The Foundation Day Lecture was 
delivered by eminent educationist 
and Vice-Chancellor, Indira 
Gandhi National Open University. 
New Delhi, Dr V.C. Kulandals- 
wamy. A Sclentlsts-Industry meet 
was also organized on the occasion. 

Speaking on the occasion. Prof 
S.K. Rangarajan, Director. CECRI. 
stressed the need for maintaining 



Dr V C Kulandaiswamy delivering the CECRI Foundation Day 
lecture 
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the credibility level of scientific 
community In the society and In 
the Industry. Enumerating the 
progress of CECRI during the last 
one year in terms of processes, 
patents, grant-ln-ald and spon¬ 
sored schemes, consultancies etc.. 
Prof. Rangarajan pointed out that 
mere number Is not so Important. 
It Is the Involvement of many agen¬ 
cies such as Defence, NRDC, DST. 
DOD and the private sector, which 
Is more Important. He mentioned 
about the environment friendly 
technologies such as the 
membrane cell for the chlor-alkall 
Industry and the bipolar cells for 
magnesium. Prof. Rangarajan dis¬ 
closed that CECRI's know-how for 
magnesium is going to be utilized 
by the Zlrconlum-Tltanlum Com¬ 
plex envisaged at Tutlcorln in 
Tamllnadu. Prestressing of steel 
for concrete bridges, electroform¬ 
ing of rocket engines, selective 
anodization for space applications, 
deep discharge lead acid batteries 
for literacy mission, biosensors, 
conducting polymers, etc., were 
some of the slgnlHcant contribu¬ 
tions of CECRI In the recent past. 
He stated that the future applica¬ 
tions of electrochemistry will relate 
to programmes such as molecular 
electrolysis, electrocatalysis, 
electric vehicles and biosensors. 

Prof. V. C. Kulandalswamy in 
his Foundation Day Lecture paid 
rich tributes to Dr RM. Alagappa 
Chettlar, who played a vital role In 
establishing CECRI at Karalkudl 
and the Ramanujam Institute of 
Mathematics In Madras. 

In his lecture Prof. Kulandals¬ 
wamy observed that the poor dis¬ 
semination of knowledge In the 
developing countries Is largely 
responsible In preventing the 
benellts of S&T reaching the com¬ 
mon man. He was highly critical 
about the poor scientific temper 
and the indifferent Industrial cul¬ 
ture prevailing In our country. 
Speaking on the growth of science 


In India. Prof. Kulandalswamy said 
that peaks of achievements are 
there, but the base has also to be 
lifted. He emphasized the need to 
Improve the management systems. 

Prof. R. Kumar, Department of 
Chemical Engineering, Indian In¬ 
stitute of Science, Bangalore, 
released a brochure on CECRI — A 
National Centre for Corrosion Test¬ 
ing. on this occasion. 

Dr G. Prabhakara Rao, Deputy 
Director. CECRI proposed a vote of 
thanks. 

Scientists - Ir^diistry Moot 

The Scientists - Industry meet was 
attended by a large number of 
delegates from many electrochemi¬ 
cal Industries including Chemfab 
Alkalis. Burroughs Wellcome 
(India) and SPIC. 

Prof Rangarajan. In his Intro¬ 
ductory remarks, stressed the need 
for closer Interaction with the in¬ 
dustry for making R&D efforts to be 
more useful. 

Prof. M.M. Sharma, Chairman 
of the Technical Advisory Board, 
Chemical Technology Group of 


CSIR discussed the importance of 
electrochemicals and the ad¬ 
vantages and disadvantages of the 
electrochemical approach for the 
production of various Inorganic 
and organic chemicals. Prof. Shar¬ 
ma emphasized that the environ¬ 
mental aspects in the chemical 
manufacturing processes should 
be given due consideration. 

Two presentations were made 
by scientists of CECRI. Presenting 
a paper on Chlor-alkall Industry In 
Nineties, Shrl S. Krlshrramurthy 
traced the entire development of 
the Industry and CECRI s con¬ 
tribution In the field. He discussed 
In detail the technology on 
monopolar and bipolar membrane 
cells developed by CECRI. CECRI’s 
membrane cell technology consists 
of a total technology package which 
Includes anode coating, cathode 
coating and a simple brine purity 
monitoring system, CECRI’s spe¬ 
cial catalytic cathodes for use In 
7.ero gap cells are another Impor¬ 
tant contribution. Energy recovery 
by using the byproduct of hydrogen 
from the caustic soda cell coupling 
the H 2 -O 2 cell for energy produc- 



A view of the membrane cell demonstration held at CECRI 
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tlon Is another approach being at¬ 
tempted at CECRI. 

Dr K.C. Naraslmham, Head of 
the Electrochemicals Division, 
CECRI, presented a paper on 
Electrochemical Industry — 
Present and Future. He gave an 
account of CECRl’s technologies 
for the production of chemicals 
such as potassium lodate, sodium 
hypochlorite, magnesium chlorate 
and perchlorate, glyoxyllc acid, 
succinic acid, calcium gluconate 
and eosin. The projects In the 
pipeline as well as the Indian 
scenario in regard to the future 
possibilities of production of 
electrochemicals were also Indi¬ 
cated. Dr Naraslmham opined that 
► choice of electrochemical or chemi¬ 
cal routes In syntheses of organic 
and Inorganic chemicals is to be 
made with due consideration to the 
economics as well as environmen¬ 
tal factors. 


A demonstration of CECRl’s 
membrane cell technology was also 
arranged on the occasion. 
Membrane cell Is the next genera¬ 
tion cell In caustic chlorine tech¬ 
nology and a corollary to the 
development of Titanium Sub¬ 
strate Insoluble Anode (TSIA). The 
membrane cell Involves an anode 
(TSIA) and a cathode, separated by 
a cation exchange membrane. The 
advantages are two fold. viz. It is 
environment friendly, since the use 
of mercury or asbestos In cells is 
done away with and the new tech¬ 
nology results in greater saving In 
electrical energy to the tune of 700 
kWh/ tonne. The novel features of 
CECRl’s membrane cell process 
are: (a) Modified metal anode for 
longer life, (b) Catalytic cathode 
which brings down the voltage by 
200-250 mV, (c) 700 units of ener¬ 
gy saved per tonne of caustic soda, 
(d) space requirement reduced by 
50% and (e) pollution free technol- 
' ogy. □ 


ICICI Team visits IIP 

The Industrial Credit and Invest¬ 
ment Corporation of India Limited 
(ICICI) has recently launched a new 
scheme known as SPREAD (Spon¬ 
sored Research and Development 
Programme) to encourage Indian 
Industries to step up their R&D 
activities and linkages with the na¬ 
tional laboratories. The World 
Bank has provided necessary 
financial support to this 
programme. The SPREAD 
programme of ICICI would lead to 
commercialization of a technology. 

A public sector company and 
two private companies Involved In 
the manufacture of carbon 
products and additives respectively 
approached ICICI to support 
specific R&D programmes In col¬ 
laboration with the Indian Institute 
of Petroleum (IIP), Dehra Dun, 
leading to the development of a 
technology in a few selected vital 
sectors. Because of the pioneering 
role of IIP and Its strategic expertise 
available within the Institute, these 
companies and ICICI are actively 
considering such collaborallve ef¬ 
fort with IIP. 

A team of Experts of ICICI, led 
by Shri A.T.Kusre, Manager, Tech¬ 
nology Group, visited IIP on 5 and 
6 August 1991 and had extensive 
discussions with DrT.S.R. Prasada 
Rao, Director. IIP, and concerned 
scientists to review the possible 
project linkages between IIP and 
these Industries. A Memorandum 
of Understanding (MoU) on one 
project was signed on 5 August 
1991 between IIP and a leading 
carbon product manufacturing 
company, as a result of these Initia¬ 
tives. □ 


Indian Trade Exhibition 

CSIR participated In the Indian 
Trade Exhibition, held at 
Windhoek, Namibia, during 16-22 


September 1991. It was organized 
by the Trade Fair Authority of 
India. The exhibits from various 
CSIR laboratories viz. Central Salt 
and Marine Chemicals Research 
Institute. (CSMCRI), Bhavnagar; 
Central Leather Research Institute 
(CLRI), Madras; Central Drug Re¬ 
search Institute (CDRI), Lucknow; 
National Chemical Laboratory 
(NCL), Pune; Central Scientific In¬ 
struments Organisation (CSIO). 
Chandigarh; Central Glass & 
Ceramic Research Institute 
(CGCRl), Calcutta; Central Food 
Technological Research Institute 
(CFTRl)^ Mysore, and the Publica¬ 
tions & Information Directorate 
(PID), New Delhi, were put on dis¬ 
play In the exhibition. The Presi¬ 
dent of Namibia. Dr Sam Nujoma 
Inaugurated the exhibition. Many 
cabinet members and Shrl Shiv 
Mukheijee, High Commissioner of 
India, were present at the In¬ 
augural function. Mr Hage G. Geln- 
gob. Prime Minister of Namibia, 
also visited CSIR stall, alongwlth 
the President of Chamber of Com¬ 
merce, Namibia. 

The CSIR technologies, viz. leaf 
cup making machine, ceramic hip 
joint, the encyclopaedic publica¬ 
tion of PID — The Wealth of India, 
gugullpld and various leather tech¬ 
nologies evoked tremendous Inter¬ 
est among the viewers. On the 
request of Minister of Sports & 
Education, Government of 
Namibia, a set of Wealth of India — 
Raw Materials, was presented to 
the library through Shrl Mukher- 
Jee. People from neighbouring 
countries like Botswana, Malawi 
and Angola also visited the CSIR 
stall. 

A seminar entitled. 'India as 
Trade Partner’ was also organized 
during the exhibition. Shrl T.D. 
Nagpal, Head, Unit for Science Dis¬ 
semination, CSIR. also attended 
the seminar and dissertated on 
various CSIR technologies relevant 
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to the host country. Wasteland gugulipld evoked keen interest 
Technologies for the desert region, among various VIP’s. □ 

desalination of brackish water and 

Water Resources Day and Workshop on Recent 
Advances in Water Resources Management 


At the Regional Research 
Laboratory (RRL). Bhopal, 14 May 
1991 was celebrated as Water 
Resources Day. The theme for this 
year was Water Conservation’. The 
function was Inaugurated by Shri 
Shltala Sahal, Minister, Water 
Resources. M.P. 

A one-day workshop on Recent 
Advances In Water Resources 
Management, sponsored by M.P. 
Council of Science & Technology, 
was also held coinciding with the 
Water Resources Day Celebrations. 

Speaking on the occasion, Shrl 
Sahal stressed the need for a scien¬ 
tific approach for harnessing the 
surface and ground water resour¬ 
ces of the region. He expressed con¬ 
fidence that with rigorous efforts of 
scientists and engineers towards 
designing of optimum methods of 
water conservation, prospecting 
and supply, a new era of meaning¬ 
ful development will dawn in the 
State of Madhya Pradesh. He com¬ 
plimented the M.P. Council of 


Science & Technology and RRL- 
Bhopal and all the participating 
agencies for coming together to dis¬ 
cuss Issues In the Workshop on 
Recent Advances In Water Resour¬ 
ces Management. 

Dr D.N. Mlshra, Director 
General, M.P. Council of Science & 
Technology, outlined the objectives 
of Water Resources Day celebra¬ 
tions and the workshop. Shrl M.S. 
BUlore, Secretary. Water Resour¬ 
ces (M.P.) delivered the key note 
address. 

Prof. T.C. Rao, Director. RRt.. 
Bhopal, welcomed the dignitaries 
and guests and mentioned that the 
RRI., Bhopal shall endeavour to 
play a nodal role In S&T activities 
related to natural resources of M.P. 

The workshop had a session 
each on Groundwater Exploration 
and Conservation: and Water 
Resources Management. In all thlr- 
teen technical papers were 



Shri Shitala Sahai, Minister, Water Resources, M.P , 
inaugurating the Water Resources Day celebrations at RRL, Bhopal 


presented. Over fifty delegates rep¬ 
resenting central and state govern¬ 
ment agencies participated in the 
workshop. □ 


Rural Leather Industry 
—Get-together and Ex¬ 
hibition in Rajkot 

The Central Leather Research In¬ 
stitute (CLRI), Madras, organized a 
get-together of Rural Leather In¬ 
dustry at Its Rajkot Regional centre 
on 30 March 1991. as a part of Dr 
Ambedkar’s Birth Centenary 
Celebration. Over 80 delegates 
from various organizations In the 
state, tanners, footwear and 
leather product manufacturers, 
raw hides & skins and leather 
dealers, etc. attended the get- 
together. 

Shri l.M.S. Patel, Sclentlst-in- 
Charge, of the Regional Centre, 
welcomed the participants and 
briefed them about the various 
R&D and extension activities of 
CLRI and its Regional Centres. 

Shrl Devendrakumar R.Desal, 
Secretary. Saurasthra Rachnat- 
mak Samltl, Rajkot, In his In¬ 
augural address, appreciated the 
R&D and extension work of CLRI 
and the Rajkot Extension Centre. 
He called for intensive efforts for 
the social and economical uplift- 
ment of the rural artisans, and the 
weaker section of society, through 
science and technology. The 
leather Industry has Immense 
potentiality for providing employ¬ 
ment In rural areas and earning 
foreign exchange, which should be 
fully exploited on scientific lines, 
remarked Shrl Desal. 

Shrl P.K. Taneja, IAS, Rajkot 
District Collector, expressed his 
views on the Rural Development 
Programmes and lire need for crea- 
tlon of awareness towards science 
and various schemes for the benefit 
of rural people. 
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Dr R.C.Trlvedi. former Chief 
Industrial Adviser. Industries 
Commlslonerate. Government of 
i Gujarat in his address said that the 
Government of Gujarat was keen to 
develop leather industry in the 
State with the close collaboration 
of CLRI. 

Shri M.B. Chauhan, Scientist. 
RCED (CLRI). Rajkot,conducted 
the proceedings and proposed a 
vote of thanks. 

After the inaugural session a 
technical session was held, which 
was chaired by Shri P.P.lYlvedi. 
Joint Director & General Manager. 
District Industries Centre, Rajkot. 
Shri Patel presented a keynote 
paper on Scenario of Rural Leather 
industry - - Transfer of Appropriate 
Technology. The paper highlighted 
the present status of industry in 
the country and the State, its scope 
and integrated development 
programme for the improvement of 
socio-economic and working con¬ 
dition of niral tanners, through ap¬ 
plication of science & technology, 
citing the work of the Rajkot F'xten- 
sion Centre, carried out at Idar, 
Badarkha, Bardoll, Rajkot. Jawaja, 
Sayla, etc. 

An exhibition was also or¬ 
ganized on the occasion which had 
exhibits such as tanned and 
finished leathers, footwear, leather 
products, animal byproducts made 
by niral/cottage units with CLRI 
developed rural technology, and 
charts depicting various R&D and 
extension activities of CLId. 'j 


[" bEPUTAflO^ BRIEFS -"] 

National Workshop on 
Energy Information 
Handling 

Shri B.K.Sen, Deputy Head, 
Education & Training Division. In¬ 
dian National Scientific Documen¬ 
tation Centre (INSDOC). New 
Delhi, and Coordinator. National 


Centre on Blbllometrics (a NISSAT 
Sectoral Centre) visited Islamabad 
to attend the National Workshop 
on Energy Information Handling as 
UNESCO resource person. The 
workshop was organized by the Na¬ 
tional Institute of Silicon Technol¬ 
ogy, Pakistan, during 12-16 May 
1991. Shri Sen presented three 
papers - Energy Information Sys¬ 
tems - an Overview; Energy Infor¬ 
mation Sources; and Energy 
Information - Consolidation and 
Repackaging. □ 


TRAINING COURSES 

Leather Goods Training 
Programme 1990-91 

The Central Leather Research In¬ 
stitute (CLRI), Madras, organized 
an 11-month Leather Goods Train¬ 
ing Programme during August 
1990- June 1991. Twenty-eight 
candidates from Delhi, Kerala. 
West Bengal, Andhra Pradesh and 
Tamil Nadu attended the training 
programme. 

The course content covered 
aspects such as ornamental draw¬ 
ings, pattern cutting. Industrial 
designing, skiving, pasting and 
operations on sewing machines. 
The trainees were exposed to 
economic marketing and export 
aspects of leather goods Industry, 
government policies and 
entrepreneural guidance. The 
candidates themselves made small 
items like wallets, handbags and 
luggage bags. □ 


Integrated Training 
Programme on Low- 
cost Housing at Patna 

The Central Building Research In- 
sdtute (CBRI), Roorkee. organized 
a training programme on low-cost 
housing at Patna during 5-7 June 
1991, in collaboration with the 


Bihar Council on Science and 
Technology. Inaugurated by Shri 
S.N. Jha, Minister of Science & 
Technology. Government of Bihar, 
the programme had the participa¬ 
tion of teachers from engineering 
colleges, engineers, architects, 
consultants, administrators, etc. 
representing 38 organizations 
(both government and private). 

The programme comprised live 
demonstration of technologies ap¬ 
propriate to rural and urban 
regions., lectures, audio-visual 
presentations and group discus¬ 
sions. 

The programme was the first of 
its kind In Bihar, and created lot of 
awareness among those engaged in 
the housing activity, regarding the 
recent developments related to low- 
cost building materials, sanitation 
and roads. 

□ 

Honours & Awards 

INSA Fellowship and T.B. Patel 
Oration Award for Dr M.R. Das 

Dr M.R. Das. Scientist In Director's 
Grade. Centre for Cellular and 
Molecular Biology, Hyderabad, has 
been elected to the Indian National 



Science Academy. He has also 
been selected as the first recipient 
of the newly instituted T.B. Patel 
Award of the Gujarat Cancer 
Society on the occasion of its Silver 
Jubilee Celebrations. The award is 
to be given away by the Chief Min- 
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Ister of Gujarat on 1 December. Dr 
Das is a Fellow of the Indian 
Academy of Sciences and the Na¬ 
tional Academy of Sciences. He Is 
a recipient of several other awards 
such as the FICCI Award (In the 
field of Life Sciences). Ranbaxy Re¬ 
search Award (In the field of Medi¬ 
cal Sciences). The Sreenlvasayya 
Memorial Award of the SBCI (Out¬ 
standing Contributions in Biologi¬ 
cal Chemistry and Allied Sciences). 
ICMR Sandoz Oration Award 
(Molecular Biology of Cancer) and 
the Harl Om Ashram Alembic 
Award (Basic Research in Medical 
Sciences). 

Dr N.S. Rengaswamy 

Dr N.S. Rengaswamy. Scientist. 
Central Electrochemical Research 
Institute (CECRI). Karaikudl. has 
been awarded a cash prize and a 
scroll for his meritorious work 
relating to the Corrosion Science 
and Technology with a bearing on 
Industrial applications, by Mascot 
Chemical Works. Bangalore, for 


the year 1989. on the recommen¬ 
dation of the Council of 
Electrochemical Society of India. 
Bangalore. 


Shrl S. John 

Shrl S. John, Scientist, CECRI, 
Karaikudl. has been awarded the 
N.M. Sampath Award by the 
Electrochemical Society of India. 
Bangalore. This award instituted 
by M/s S. Mitra & Co.. Bombay, 
has been given to Shrl John In 
recognition of hls meritorious tech¬ 
nical services rendered In the field 
of electroplating. 


Shrl M. Raghavan 

Shrl M. Raghavan, has been 
awarded the Best District Chair¬ 
man award by Lions Club Intema- 
tlonal District 324 B3. for 
popularizing solar energy utiliza¬ 
tion in the Lions District during 
1990-91, as District Chairman. □ 


PATENTS PILED 

187/DEL/91: A process for the 
preparation of rigid foams using 
naturally occurring agro-based. 
renewable raw material. B.G.K. 
Murthy, M.S. Ramalah, V. Mad- 
husudhan. P.D. Sarma, K. 
Naraslmhaiah and M.M. Shlr- 
salkar—Indian Institute of Chemi¬ 
cal Technology. Hyderabad. 

188/DEL/91: A process for 
preparation of zirconia by plasma 
dissociation of zircon. U. 
Syamaprasad. S. Bhattachaijee. R 
K. Galgall and B.C. Mohanty— 
Regional Research Laboratory. 
Bhubaneswar. 

190/DEL//91: A thermal plasma 
reactor useful for in-flight process¬ 
ing of refractory powders, minerals 
and ore fines. U. Syamaprasad. 
RK. Galgall. S. Bhattachaijee. A.S. 
Rao and B.C. Mohanty—Regional 
Research Laboratory, Bhubanes¬ 
war. □ 
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SoiTM of tht sophloticatod instruments at the Central Facility for Physico-chemical Measurements and Characterization at 
CECRI (clockwise from top left): Scanning Electron Microscope, Gel Permeation Chromatograph, X-ray Powder 
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Science in India : Prospect and Retrospect 


A conference on ‘Science In India ; 
Prospect and Retrospect’ was held 
at the Indian Institute of Chemical 
Biology, Calcutta, during 29 Sep¬ 
tember - 1 October 1991, to take 
stock of the achievements and 
failures of science in India. The 
main thrust of the conference, 
second In the series of lead con¬ 
ferences being organized as a part 
of the CSIR Golden Jubilee 
Celebrations, was to look ahead in 
science and to see what we can best 
do with the facilities already exist¬ 
ing and those which we hope to 
have In the near future. The topics 
chosen were those where India al¬ 
ready has a technological ad¬ 
vantage, and with a little effort 
could make far reaching 
breakthroughs. The frontier areas 
Identified Included materials 
science, petrochemicals technol¬ 
ogy. aerospace sciences, silicon 
technology, ocean sciences, radio 
astronomy, atmospheric science, 
vaccines, and nuclear energy, 
among others. 

The highlight of the conference 
was the large participation by 
young scientists. Tills provided an 
opportunity for an active interac¬ 
tion between theyoung and the old. 
Leading scientists from various 
fields presented their work in a very 
lucid manner, giving the par¬ 
ticipants an opportunity for the 
development of a strong Inter-dls- 
clpllnaiy research effort In the near 
future. 

High temperature supercon¬ 
ductivity and nano-materlals were 
the thrust areas highlighted in the 
talk given by Dr S.K. Joshl, Direc¬ 
tor General, CSIR. Dr P. Rama Rao, 
Secretary. Department of Science 
and Technology, dwelt on the chal¬ 
lenges in application of new 
materials. He said that a lot of 
stress should now be on 
downstream processing, and new 
materials should be developed with 


the end user In sight. Dr B.K. 
Sarkar, Director. Central Glass & 
Ceramic Research Institute, Cal¬ 
cutta. who spoke about advanced 
ceramics, lamented that the right 
kind of raw materials to produce 
novel ceramics are not available In 
India. He said ceramics can play a 
very Important role in cutting tool 
applications. 

Dr RJt. Mashelkar, Director, 
National Chemical Laboratory 
(NCL), Pune, said that Chemical 
Engineering will be the centre of 
attraction In the coming years. 
Petrochemicals was another hot 
topic of discussion, with Dr Paul 
Ralnasamy of NCL highlighting 
the need for Import substitution. 
He spoke at length on how natural 
gas can be converted to diesel and 
kerosene and described how cane 
sugar could act as a precursor 
molecule for various petrochemi¬ 
cals. 

Dr R. Naraslmha. Director, Na¬ 
tional Aeronautical Laboratory, 
Bangalore, threw light on the ef¬ 
forts being made in India to design 
and develop our own aircrafts 
using latest materials like carbon 
fibre composites. 

A cost effective electric vehicle 
should be a reality said Dr S.K. 
Rangarajan, Director, Central 
Electrochemical Research In¬ 
stitute, Karalkudi. He spoke at 
length about the role 
electrochemistry (essentially 
rechargeable batteries) can play In 
providing a clean energy source. 

Dr Govind Swarup of the Tata 
Institute of Fundamental Re¬ 
search, Bombay, disclosed that 
very soon we will have a functional 
Giant Metre Wave Radio Telescope 
near Pune, which will be the laigest 
and finest telescope anywhere In 
the world. 

In a scintillating presentation. 
Dr K. Kasturlrangan. Director. 


ISRO Satellite Centre. Bangalore, 
spoke about the indigenous efforts 
being made to make deep roads 
into the realm of sateUites and thetr 
applications. He Informed that the 
Stretched Rohinl Series of Satel¬ 
lites will carry payloads to explore 
‘gamma ray bursts', which have till 
now eluded a satisfactory scientific 
explanation. 

Speaking on ‘changing con¬ 
cepts in atmospheric environment’. 
Dr A.P. Mltra, CSIRBhatnagar Fel¬ 
low. said It is not easy to under¬ 
stand the chemistry of the upper 
atmosphere, but to mitigate the 
problem of ozone depletion and 
greenhouse effect,a better under-., 
standing is necessary. A national 
facility In the form of the world's 
largest ‘Mesosphere, Stratosphere, 
Troposphere Radar’ (MST Radar) Is 
coming up nearTirupatl in Andhra 
Pradesh to study the atmosphere. 
Dr Mltra added. 

Vaccines were the topic of dis¬ 
cussion by Dr J. Das of the Indian 
Institute of Chemical Biology, Cal¬ 
cutta. He highlighted that the 
development of vaccines for 
parasitic diseases is not an ea^ 
task and is posing many biotech¬ 
nological challenges for the Indian 
scientists. 

A short but informative exhibi¬ 
tion was also put up at the venue 
by the National Council for Science 
Museums, highlighting the 
achievements made by CSIR. The 
key attraction was the live 
demonstration of the phenomenon 
of magnetic levitation of a ceramic 
superconductor. 

It was a common feeling 
amongst the participants that a 
whole hearted effort should be 
made to develop a good marketing 
strategy for the indigenous tech¬ 
nologies and the focus should be to 
develop competitive technologies , 
keeping in mind the rapidly chang¬ 
ing world scenario. □ 
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NATIONAL PHYSICAL LABORATORY. NEW DELHI 

R&D Highlights : 1990-91 


The National Physical Laboratory 
(NPL), New Delhi, during 1990-91, 
actively contributed to the Natlon|il 
Scientific and Technological 
Programmes : (I) SROSS Aeronomy 
Satellite, (11) Superconductivity, (ill) 
International Geosphere-Bio¬ 
sphere Programme and (Iv) Stand¬ 
ardization, Metrology and Quality 
System. 

R&D work was also carried out 
In the following CSIR mission 
programmes : (1) New Materials. (11) 
Microelectronics, and (ill) Ad- 
- vanced Ceramics. Laboratory 
^ thrust area programmes Included : 
(1) Characterization of Materials; (11) 
Amorphous and Crystalline Silicon 
and (111) Modem Communication 
Systems-Media Characterization. 

In the area of Standards and 
Metrology, efforts were continued 
to Improve levels of accuracy in 
measurements on base units as 
well as derived units. The 
laboratory participated in Interna¬ 
tional Intercomparisons In several 
areas. Calibration and testing 
facilities were provided to users in 
* various sectors. 

The laboratory continued to 
coordinate calibration activities In 
the country under the NCTCF 
programme. Two units of methane- 
stabilized He-Ne lasers were 
developed with frequency stability 
of a few parts In 10^ Volume of a 
solid glass cylinder was estab¬ 
lished In terms of density of water 
with an uncertainty of a few parts 
per million. In the case of pressure 
standard, results of International 
Intercomparison Involving five 
laboratories including NPL 
showed agreement wlthlnl40xl0‘° 
In the measurements of effective 
area at zero pressure. Calibration 
^ of standard condenser 
microphones was carried out 
Jointly with VNIIFTRI- USSR. 


lYansfer standard of single power 
phase ac power and energy was 
realized In terms of dc voltage and 
current standards. In collaboration 
with VNIIM-USSR. Intercom- 
parlsons of 10 pF silica and 1 nF - 
100 nF mica capacitance stand¬ 
ards were carried out. 

Fundamental as well as applied 
research was continued on high 
temperature superconductors. 
Basic Investigations on La-214, Bl- 
212 and Y-123 systems were con¬ 
cerned with Introduction of 
selected rare-earth and 3d transi¬ 
tion metal Ions Into these and their 
effect on superconducting proper¬ 
ties. A superconducting magnet for 
separation of ores and other 
materials was successfully 
developed and tested In clo.se as¬ 
sociation with BHEL. It was 
designed to produce a maximum 
field of 5T In a room temperature 
bore of 100 mm. Preparation and 
studies of thick and thin films as 
well as tapes of high Tc materials 
were continued by using a variety 
of techniques. Rf SQUIDs based on 
thick films of YBaCuO and BlSrCa- 
CuO systems were developed and 
operated In flux locked loop mode 
which enabled measurement of 
flux values ranging from a fraction 
of a flux quantum to several flux 
quanta with same high sensitivity. 
Coulomb Interaction In cuprates 
was studied on the basis of a time 
dependent multiple scattering 
theory. 

Research and development 
work on electronic and engineering 
materials was continued. A single 
crystal silicon solar cell with 13.5% 
efilclency was fabricated Two thin 
film amorphous silicon solar cells 
could be combined In tandem and 
the efficiency of the structure could 
be Increased by optimization of fUm 
thickness. A total internal 
mlcrooptlc switch using hlgh-tilt- 


angle materials was developed for 
photonics applications. Conduct¬ 
ing polymers, leucomeraldlne and 
pemigranlllne were prepared. A 
systematic study helped in reduc¬ 
tion of time taken for pyrolysis of 
stabilized fibres. For development 
of oxidation resistant ceramics, 
silica and silica based materials 
were synthesized by sol-gel process 
in collaboration with IIT, Delhi. 

An NPL-DOE Centre for Char¬ 
acterization of Materials for 
Electronics became functional, 
which provides service, undertakes 
consultancy assignments, trains 
manpower and carries out fun¬ 
damental research. Significant re¬ 
search Investigations include 
study of electronic and structural 
defects generated by Implantation 
In silicon crystals relevant to shal¬ 
low Junction formation, structural 
studies of high Tc superconduc¬ 
tors. study of biaxial slress at the 
Interface of GaAs substrates with 
multilevel metallizations and In¬ 
vestigation of methane emission 
from paddy fields. A five-crystal X- 
ray diffractometer was developed In 
the laboratory with state-of-the art 
level resolution. Single ciystals of 
lithium nlobale were grown on a 
system developed In NPL. Three In- 
dian Reference Materials 
(Bharatiya Nlrdeshak Dravayas) 
prepared through a joint effort of 
seven laboratories were released 
and supplied to users. 

The Radio Science Group con- 
Irlbuted significantly to natlorijlly 
coordinated and laboratory 
projects. Under the IGBP, UV-B 
radiation received at the ground In 
1991 was found to be less than that 
observed in the preceding three 
years even though there was ap¬ 
preciable Increase In ozone level. 
Flight packages of the sensors and 
electronic hardware for the 
payloads for SROSS were space 
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qualified. A new computerized 
method for prcdlctlnj^ sun spot 
cycle was developed and tested. 
High solar activity during the year 
caused disturbances for com¬ 
munications and ARWC issued 
several special warnings to the 
agencies. An acoustic sounding 
system was developed in collabora¬ 
tion with the SV University and 
IIT-Kanpur. Detailed comparison 
was made of neutral atmosphere. 
Ionosphere and solar wind Interac¬ 
tion of Venus and Mars. 

Collaborative research with 
several R/kD institutions, univer¬ 
sities and scientific departments 


was continued. These Include 
B1 lEL, ISRO, DST, DOE. DOD, CEL 
and CEERI. The amount realized 
from other agencies for the spon¬ 
sored projects during the year was 
over 23 million. Consultancy 
services were provided to the 
govcmmenl departments and in¬ 
dustry in the areas of acoustic 
treatment, materials charac¬ 
terization and Instrumentation. 
The processes for preparation of TV 
picture tube phosphors, rear view 
prisms for aircraft, glassy carbon 
and oxidized PAN fibre were 
released to the industry for the first 
time. 


Professor J.N.Thomas, Direc¬ 
tor, The Royal Institution of Great 
Britain, delivered Krlshnarf 
Memorial Lecture on The Genius of 
Michael Faraday’. A number of dis¬ 
tinguished scientists from India 
and abroad visited the laboratoiy 
and delivered lectures. They in¬ 
cluded Prof. G.B.Donaldson, Sir 
Herman Bondi, Dr T.Spurllng, 
Prof. Markl Habert, Dr U.RRao, 
Prof. Theodor Berchem and Dr 
S.Z.Qaslm. About 140 papers were 
published in national and Interna¬ 
tional journals and 10 research 
reports were produced. □ 


NATIONAL AERONAUTICAL LABORATORY, BANGALORE 

R & D Highlights : 1990 - 91 


The National Aeronautical 
Laboratory (NAL). Bangalore, con¬ 
tinued to pursue the two civil 
aircraft design and development 
projects. For the NAL Light Aircraft 
(NALlJV), a two- seaterwhlch would 
serve as a trainer, negotiations 
with an Industrial partner were in 
an advanced stage; work on design 
was started anti test parts were 
being fabricated. A detailed 
feasibility report was completed for 
the Light 'lYansport Aircraft (LTA). 
Tills aircraft is exjiected to fill mul¬ 
tiple roles. Including those of a six- 
passenger executive aircraft. a 9- 
14 passenger commuter/alr taxi 
and air ambulance and other ser¬ 
vices. 

The Systems Engineering 
Division of the laboratory was split 
Into three divisions devoted to: 
Aerospace Electronics and Sys¬ 
tems. Flight Mechanics and Con¬ 
trols. and Flight Experiments. 

The major objective of the 
Aerospace Electronics and Sys¬ 
tems Division is to assist the both 
Defence and Civil Aviation sectors 
through R & D in subsystem 
hardware for flight controls such as 


sensor technology, fault tolerant 
computers and expert systems and 
in telemetry and digital signal 
processing and atmospheric 
studies relevant to aviation. The 
Division has already made a sig¬ 
nificant contribution to 'Black Box’ 
readout systems for civil aircraft, 
and Is developing as a centre for 
related R & D. For the court of 
Inquiry Into the A320 aircraft acci¬ 
dent that CKX'urred in Bangalore on 
14 February 1990, the Division un¬ 
dertook a critical analysis of the 
crx'kplt voice recorder data of the 
ill-fated aircraft. A transcription of 
the signals from the digital flight 
data recorder Installed on a WIP 
aircraft was provided to Indian Air¬ 
lines. The design of a prototype 
model of a flow angle sensor was 
completed. An instrumented mast 
was being Installed near Bangalore 
airport to capture and study spe¬ 
cial atmospheric events of interest 
in aviation. The Acoustic Test 
Facility was extensively used for 
several tests involving INSAT- II. 
and assistance was rendered to 
DRDL in finalizing the acceptance 
test plan for its own facility. 


The Flight Mechanics and Con¬ 
trols Division will investigate all 
problems relating to the stability, 
dynamics, control and perfor¬ 
mance of aerospace vehicles, ap¬ 
plying the principles of fluid and 
solid mechanics, mathematical 
modelling (including parameter es¬ 
timation/identification), 
modem/classical control theory, 
and real time simulation with ap¬ 
propriate experimental validation. 
An NAL project on parameter es¬ 
timation, with the participation of 
the Aeronautical Systems and 
Testing Establishment (who car¬ 
ried out flight tests). ADA and HAL. 
was completed with very satisfac¬ 
tory results. Similar techniques 
have also been used for analyzing 
trajectories in the aeroballlstlc 
range at DRDL. Hyderabad, and 
the results from the first flight of 
the Prithvl missile. A linearizing 
link software called ALLS was fully 
validated. This package utilizes 
wind tunnel or ot^ier data base on 
any given aircraft to determine trim 
conditions in steady flight from a 
nonlinear aircraft model (including 
Straight and level, level turn, thrust 
stabilized turn, push-over/pull- 
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up, constant side slip), and further 
generates linear state-variable 
models about these trim condl- 
■4iiions. It provides a powerful tool for 
both flight control design and 
aircraft performance optimization. 
The Division began major 
programmes on the development of 
a get-home control law for the LCA, 
aeroservoelasticity, and handling 
qualities research. Some of the ex¬ 
pertise developed in the latter area 
was used to predict the handling 
qualities of the HS-748 aircraft 
with a rotodome for the ASWAC 
project. 

The objective of the f light Ex¬ 
periments Division is to : (a) con¬ 
duct flight experiments and 
^ research to support the 
laboratory's R & D programmes, 
particularly when flight experi¬ 
ments are the most appropriate 
means of developing a new technol¬ 
ogy. and demonstrating its 
capabilities, (b) develop the 
capability of designing and 
fabricating manned and un¬ 
manned scaled aircraft to generate 
flight data for future aircraft 
projects, or experimental aircraft to 
meet special requirements, and (c) 
support flight-related activities in 
India. The Division is deeply in¬ 
volved in the NALLA project. 
During last year, several modifica¬ 
tions were made to the laboratory’s 
Light Canard Research Aircraft, in¬ 
cluding installation of wheel fair¬ 
ings and an autopilot, and flight 
data were acquired for determina¬ 
tion of longitudinal stability deriva¬ 
tives. 

The Computational and 
Theoretical Fluid Dynamics 
Division followed up the earlier ex¬ 
perimental study of anomalous 
temperature jumps and gradients 
In liquid-vapour phase change by a 
detailed theoretical investigation of 
the gas dynamics of phase change, 
which shows an unexpectedly lai^ge 
influence of viscosity and non¬ 
linearity on the phenomenon. A 3D 


Euler code was completed and 
delivered to the Aeronautical 
Development Agency. An exercise 
carried out as part of a joint project 
sponsored by the Commonwealth 
Aeronautical Advisory Research 
Council. Involving the comparison 
of the prediction of computer codes 
developed in different Common¬ 
wealth laboratories with careful ex- 
perlmental data. led to 
considerable improvements in 
NAL's full potential code for 
predicting aerofoil characteristics. 
A 16 processor parallel computer 
(Flosolver Mk 2) is now In operation 
In the laboratory. An exercise car¬ 
ried out with the Suprenum in Ger¬ 
many demonstrated the portability 
of NAL parallel codes. A panel code 
was parallelized, enabling the 
laboratory to handle the compuler 
3D flow problems involving nearly 
ten thousand panels. 

The Experimental Aero¬ 
dynamics Division continued to 
provide aerodynamic design data 
to various national projects, in¬ 
cluding LCA and various missiles 
for Defence, and the ASLV and 
PSLV for Space. A captive trajec¬ 
tory system was installed in the H1 
tunnel (1.2m), and the laboratory 
is now in a position to undertake 
detailed studies of stores trajec¬ 
tories released from aircraft. Using 
a new control system for forced-os¬ 
cillation tests, dynamic derivatives 
have been obtained at supersonic 
speeds. Research programmes in 
the Division are concentrating on 
flow structure and management, 
especially in the technologically 
important areas of base and fric¬ 
tion drag reduction. 

In the Materials Science 
Division, a conducting paint was 
developed for obtaining high radar 
reflectivity (required for antennas 
and for measurement of radar 
cross-section of FRP models). 
Under the Integrated Long-term 
Programme of Cooperation in S & 
T between NAL and the Institute of 


Physics-Sun, Tashkent, in the area 
of solar energy, panels suitable for 
the collector to be used with the 
solar pump developed by the Tash¬ 
kent institute, were black 
chromium plated and sent to Tash¬ 
kent . An Improved version of AVRA 
was demonstrated at the Indira 
Gandhi International Airport, New 
Delhi. 

The Propulsion Division con¬ 
tinued to give R & D support to the 
indigenous gas turbine aeroengine 
Kaueri being developed at the Gas 
Turbine Research Establishment. 
Projects of the Division have in¬ 
cluded high pressure turbine blad¬ 
ing, the combustion chamber and 
the afterburner system; the work 
has often involved use of the com¬ 
putational and experimental tools 
dtweloped in the Division. 

In the Structural Sciences 
Division, the final phase of ground 
vibration testing was completed on 
the AEW version of the HS-748 
aircraft, with inertia simulation of 
the rotodome and with the 
rotodome actually Installed. The 
project has now been extended to 
cover flight vibration tests as well. 
A carbon fibre reinforced plastic 
(CFRP) wing box to test the 
proposed lightning protection 
scheme for the LCA wing was fabri¬ 
cated. A 3D finite element package 
with adaptive mesh refinement was 
developed on the lines of an expert 
system. This package is being used 
in the design of the NAL civil 
aircraft programmes. A method for 
predicting crack growth rate for dif¬ 
ferent maximum stress levels was 
developed and found to give good 
correlation with experiments. A 
simplified engineering approacl to 
crack growth prediction under 
spectrum loading was also 
developed. 

Under the Wind Energy 
Programme, studies on wind 
velocity data were continued at two 
locations in Kappatagudda which 
is now conflrmed as the windiest 
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site so far discovered in the 
country. Proposals have been 
made for erecting suitable wind 
farms on these sites. 

The CSIR Centre for Mathe¬ 
matical Modelling and Computer 
Simulation (C-MMACS) carried out 
a number of modelling studies In 
collaboration with other CSIR 
laboratories and government 
departments, notably In the area of 
ocean modelling. C-MMACS now 
also functions as a cell of the 
Department of Ocean Development 
to develop pollution modelling 
methodologies. The computing 
facilities at the Centre have been 
enhanced; new software has been 
acquired, including the IMSL pack¬ 
age for numerical analysis and the 
expert system shell NEXPERT. The 
hardware additions include two 
new workstations. The COSMOS 
486 system has also been 
upgraded. 

A technology transfer agree¬ 
ment was signed with a private 
company for commercial produc¬ 
tion of ferromagnetic chromium 
dioxide powders through a novel 
process developed in the Materials 
Science Division. The powder is 
suitable for making magnetic 
recording tapes for audio, video. 
Instrumentation and computer ap¬ 
plications. This product should be 
superior to the gamma ferric oxide 
presently being employed for such 
applications in the country. 

Complete process knowhow for 
descaling of diesel loco-engine 
components was transferred under 
a licence agreement signed recent¬ 
ly. This Is the second licence to be 
Issued for this knowhow. Technol¬ 
ogy for the manufacture of cor¬ 
rosion rate monitors was also 
transferred. High precision load 
cells developed in the Aerospace 
Electronics and Systems Division 
were licensed through NRDC. The 
technology transfer for foil type 
strain gauges, developed in the 
Materials and Aerospace 


Electronics Divisions was com¬ 
pleted. A collaborative research 
agreement was signed with a 
private company for upgradation 
and commercialization of a gas tur¬ 
bine cogeneration plant developed 
earlier by NAL to utilize sludge gas 
from the K & C Valley Sewage 
Treatment Plant. A major consult¬ 
ancy programme for US Corpora- 


The Central Electrochemical Re¬ 
search Institute (CECRI), 
Karalkudi, has set up a Central 
facility housing nine major Instru¬ 
ments for physico-chemical meas¬ 
urements and characterlziatlon. 

Inaugurated by Dr A.P.Mltra, 
FRS, former Director General. 
CSIR, on 10 May 1991, the facility 
has: (1) Scanning Electron Micro¬ 
scope (JEOL Model). (2) X-ray pow¬ 
der diffractometer (JEOL Model 
JDX 8030). (3) Atomic Adsorption 
Spectrophotometer (Perkin Elmer). 
(4) IR Spectrophotometer (Perkin 
Elmer). (5) UV-VIS-NIR 
Spectrophotometer (Hitachi), (6) 
Gas Chromatographic Analyzer 
(Perkin Elmer), (7) High-perfor¬ 
mance Liquid Chromatograph 
(Shimadzu, Japan), (8) Gel Permea¬ 
tion Chromatograph (Shimadzu), 
(9) Elemental Analyzer (Heraeus, 
Germany). The special features of 
these Instruments/equipment are: 

J. Scanning Electron Microscope: It 
Is a versatUe model with a resolu¬ 
tion of 60 A and a maximum mag¬ 
nification of 1,80.000 times. 
Surface analysis/chemical 
analysis can be carried out by this 
Instrument. It has facilities to form 
images with secondary electron 
detector, backscattered electron 
detector and absorbed electron 
detector for doing surface analysis. 
Cathodolumlnescence detector is 
attached with this unit, which is 
very useful for analyzing picture 


tion working for NASA Langley was 
awarded to a senior scientist of the 
laboratory; the first phase of the 
work was successfully completed.' 

During 1990-91. 72 papers 
were published in various national 
and international journals, and 68 
papers were presented in sym¬ 
posia/seminars. □ 


tube phosphor materials. The 
wavelength dispersive spectro¬ 
meter attached with this instru¬ 
ment is used for Electron Probe 
Micro Analysis (EPMA). EPMA Is a 
powerful technique for both 
qualitative and quantitative 
elemental analysis. The SEM 
micrograph reveals all sorts of in¬ 
formations on surface structure, 
composition and topography. 

2. X-ray Powder Diffractometer: The 
Instrument is useful for identifica¬ 
tion/characterization of polycrys¬ 
talline materials. It has ‘Peak 
Search’ and ‘Search Match’ 
software provisions. The XRD Sys¬ 
tem can also be used for determina¬ 
tion of thin film thickness, residual 
stress measurements and phase 
transformation studies. 

3. Atomic Absorption Spectro¬ 
photometer. 'The instrument is used 
to measure the degree of absor¬ 
bance by atoms from incident ener¬ 
gy at discrete wavelengths. Metallic 
concentrations in any aliquot can 
be determined at microgram levels 
within seconds with built- in 
microprocessor facility. About 65 
metals can be analyzed by this 
instrument. 

4. Infra-red Spectrophotometer It 
is a versatile equipment for a rapid 
identification of oiganlc functional 
groups and other trace oiganlc im¬ 
purities present in any solution. It 
covers a rai^e between 4000 cm'* 
and 600 cm* . It can store standard 


Central Facility for Physico-chemical Measure¬ 
ments and Characterization at CECRI 
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spectra which can be recalled at 
the time of matching with those of 
the unknown samples. 

5. UV-VIS-NIR Spectrophotometer. 
It is widely used for the optical 
characterization of various or¬ 
ganic and Inorganic species in 
transmittance/absorbance mode. 
The special feature of this Instru¬ 
ment (range 185-2600 nm) is the 
facility to carry out diffuse reflec¬ 
tance studies useful for the char¬ 
acterization of powdered samples, 
pellets, coarse/polished surfaces 
and coatings. 

6. Gas Chromatographic Analyzer. 
The equipment is filled with a 
single injector and a single detector 
(FID). Nitrogen gas is used as a 
carrier gas. GC is suitable for sub¬ 
stances which are volatile without 
decomposition around 450°C. 
This equipment is mainly used for 
a complete analysis of organic li¬ 
quids. 

7. Htgh-perjormance Liquid 
Chromatograph: The equipment is 
fitted with LXi:-8A pump. UV and RI 
detector and CDC-ODS column. 
Organic compounds are separated 
depending on the adsorbUvlty on 
the solid support in the column 
when liquid mobile phase is 
passed through the column. 
Trace impurities in organic mix¬ 
tures can be detected. 

8. Gel Permeation Chromatograph: 
The GPC has RI detector with 
styragel column. Depending on 
the molecular size, the separation 
of the compound takes place. This 
facility is mainly used for the 
analysis of polymer composites, 
molecular weight distribution and 
the stereo-chemistry of polymers. 

9. Elemental Analyzer. It Is a 
multi-function analyzer for the 
determination of elements and In 
solids and liquids has wide range 
of sample we^t choice from 0.2 to 
200 mg. 


The facilities are being exten¬ 
sively used by the research staff of 
the Institute, research students 
and also by outside colleges, 
universities and other private 
agencies. y 


Rotaiy Viscometer for 
Sugar ludustry 

The Madras Unit of the Central 
Electronics Engineering Research 
Institute (CEERI), has developed a 
microprocessor-based rotary vis¬ 
cometer which enables real-time 
monitoring and controlling vis¬ 
cosity/consistency of masseculte 
In the sugar Industry. This helps to 
And the most suitable level of super 
saturation for seeding, and also 
fixes the exact time at which the 
centrifuging process has to be In¬ 
itiated for obtaining sugar crystals 
of good quality. Besides the control 
of viscosity/consistency It helps to 
reduce the sugar losses In molas¬ 
ses. 

Technical specifications of the 
viscometer are as folows: 


System design; 

Z-80 Mlero- 
piooessor based 

Sensor: 

Single rotating 
drum 

Measurement: 

On-line 

Display: 

Digital, 4 dIglU 

Display mode: 

Set and read 

Range; 

(I) 0.1 Pa. s-1 Pa.s 

(II) 1 Pa. s-lOO 
Pa.8 

Accuracy; 

± 1.0% fad 

Repeatability: 

Better than 0.5% 

Resolution: 

0.01 Pa. s 

Output current: 

4-20 mA 

Output voltage 
for alarm 

5 V or O V 

Power supply: 

230 V, 50 Hz. 
Stabilized 


Mechanisms regulating 
collagen synthesis and 
gene expression 

In the last few months significant 
contributions have been made at 
the Central Leather Research In¬ 
stitute (CLRI). Madras, towards the 
understanding of the mechanisms 
that regulate collagen synthesis 
and gene expression, and the role 
of collagen post- transitional 
modifications with special refer¬ 
ence to non- enzjrmatlc glycosyla- 
tlon. A novel culture technique has 
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been developed for the culture and 
passage of adult human epidermal 
cells. 

Stimulation of collagen syn¬ 
thesis in fibroblast cultures by 
superoxide 

Several studies suggest a role of 
oxygen and Its metabolites In the 
regulation of collagen synthesis. 
Inllammatlon is a pal ho- biological 
condition characterized by the 
generation of superoxide from 
radical oxygen leading to excess 
collagen synthesis and deposition 
In tissues. The synthesis of col¬ 
lagen during wound repair Is 
modulated by the availability of 
oxygen. Agents such as bleomycin 
and puraquat, which generate O 2 . 
also stimulate collagen synthesis. 
E3ecause of the Importance of In- 
flammallon In fibrotic disease, it is 
of tnterest to exarntne the 
mechanisms Involved In the 
stimulation of collagen synthesis 
under these conditions. An Inves¬ 
tigation on the synthesis of col¬ 
lagen In the presence of exogenous 
superoxide in human fibroblast 
has been carried out. Elxposure of 
fibroblasts to superoxide generated 
by dlhydroxyformate resulted In In¬ 
creased collagen synthesis. The 
synthesis of type III collagen was 
stimulated to a greater extent than 
the synthesis of type I collagen. The 
stimulation of collagen synthesis 
was abolished by superoxide dls- 
mutase. These observations sug¬ 
gest that superoxide may play a 
role In the regulation of collagen 
synthesis and It may modulate dif¬ 
ferential collagen gene expression. 
These observation may also ex¬ 
plain the increased synthesis of 
collagen In tissues following in- 
fiammatlon or exposure to oxidant 
conditions. 

Culture of adult-human epider¬ 
mal cells and basement 
membrane synthesis 

Although much progress has been 
made In defining growth conditions 


of adult human keratlnocytes. cul¬ 
tured kcratlnocytes exhibits only 
part of the dlfierenliatlon process 
seen In vivo and serial passage of 
adult human keratinoc^es Is dif¬ 
ficult. Recently, a culture system 
was developed at CLRI that permits 
the maintenance and sub culture 
of adult human epidermal 
keratlnocytes over prolonged 
periods. In the absence of dermal 
substrates. These cells elaborate a 
basement membrane like extra cel¬ 
lular matrix and continue to ex¬ 
hibit morphological and 
biochemical characteristics of 
keratlnocytes. Tlie.se cultures syn¬ 
thesized all four classics of keratins 
associated with keratlnocyte dif¬ 
ferential Ion. 

Post translational modifica¬ 
tions — the role of non-en- 
zymatic glycosylation 

'ITie modifications of diabetic and 
ageing collagen are attributed to 
the browning reaction that occurs 
as a consequence of non- en¬ 
zymatic glycosylation (NEC). In 
order to delineate the mechanisms 
by which NEG brings about distur¬ 
bances In collagen metabolism, the 
Influence of tn vitro NEG on the 
crosslinking, flbrlllogenesls and 
some physico-chemical para¬ 
meters of type 1 collagen was ex¬ 
amined. These cells indicated that 
NEG Induces structural and func¬ 
tional changes In collagen. U 

Culture of live feed 
for shrimps 

During 1990. India’s marine 
products export touched Rs 9000 
million, of which 70% accounted 
for shrimp export. Since produc¬ 
tion of shrimps from fishing ground 
by boats and trawlers is stagnat¬ 
ing. coastal aquaculture Is con¬ 
sidered as an alternative source for 
increasing shrimp exports. The 
Government of India has identified 
nearly 1.4 million hectares of 


brackish water area as suitable for 
shrimp cultivation. In order to 
popularize and to encourage 
private fanners and entrepreneurs 
In shrimp culture. India has set up 
two large hatcheries In Orissa 
(OSSPARC) and Andhra Pradesh 
(TASPARC). each capable of 
producli^ 20 million post-larvae of 
shrimp. In addition to these two 
hatcheries, there are many private 
hatcheries (TOMCO. Hindustan 
Lever Ltd. Deejay. Pioneer 
Aquafarms, etc.) spread along the 
coasts of Andhra. Tamllnadu. 
Kerala and Karnataka. 

One of the major requisites for 
the successful operation of these 
hatcheries Is the provision of a 
suitable live feed for the developing 
stages of the shrimp, especially the 
mysls and post- larvae. Culturing 
of natural food such as 
zooplankton for fish and shrimp 
larvae is either commercially un¬ 
feasible or technically hard to real¬ 
ize. 

During the thirties. It was dis¬ 
covered In USA and Norway that 
the 0.4 mm naupllus larva of the 
brine shrimp. Artemia constitutes 
an excellent food source for new 
bom fish and shrimp larvae. The 
advantage of using Ariemia Is that 
one can produce an ‘instant live 
feed’ on demand from the Inactive 
dry cysts which can be stored for 
years and only have to be In¬ 
cubated for 24 hrs In seawater to 
produce free swimming larvae. 

The annual world consumption 
of Artemia cysts rose from 40 ton¬ 
nes In seventies to 200 tonnes In 
late eighties. With the Increase In 
the aquaculture activities around 
the worid. the demand for the cysts 
exceeds the present supply. Till 
recently, the Indian shrimp 
hatcheries were Importing these 
cysts from USA ak a price ranging 
from Rs 1500 to 2000 per kilogram. 
The average annual requirement of 
each of these hatcheries is around 
500 kg. Uncertainty in the supply 
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and the high cost of importing the 
cysts made several scientists in 
I India and abroad to take up Ar- 
temta culture In solar salt pans and 
saline lakes which are the natural 
habitats of Arlemia. 

The National Institute of 
Oceanography (NIO). Goa, Initiated 
R & D work in 1975 on the brine 
shrimp Artemia and its culture 
potential in India. Baseline infor¬ 
mation on the culture aspects was 
collected from both the laboratory 
and field studies which revealed 
that the Indian strain of Artemia is 
parthenogenetlc (only female Ar¬ 
temia In the population). It was 
further observed that the cysts 
have a maximum hatching at 35%o 
salinity and at a temperature of 
30°C. Biochemical estimations 
showed that the nauplU (larvae) of 
Artemia have 60% protein, 24% 
lipid, 13% carbohydrate and 3% 
ash. Studies on the natural 
population of Artemia showed that 
they prefer a threshold salinity of 
100%oas a protective mechanism 
against predators which otherwise 
are found upto 90%oAt this salinity 
level, the reproduction was 
ovovlvlparous (production of young 
ones) and each Artemia released 
about 100 nauplU once In five days. 
At a higher salinity of 140% and 
above, Artemia switched over to 
oviparous mode of reproduction 
(cyst production) wherein encysted 
cysts (eggs) were released. This Is 
an adaptation to tide over the ad¬ 
verse environmental conditions 
such as high salinity (>140%), 
temperature (>35°C) and low 
mqrgen (2 ml/1). The cyst produc¬ 
tion from natural population was 
estimated as 30 kg/ha/4 months 
season. 

After having collected all 
relevant information from both 
laboratory and field studies, trials 
on a pilot scale were carried out in 
the salt pans at Mundra, Gujarat, 
under a project sponsored by the 
Bharat Salt and Chemical In¬ 


dustries, Bombay. Cyst production 
of 30 kg/ha/4 months season was 
obtained. This was the first suc¬ 
cessful trial culture of Artemia In 
India. Subsequently, the culture 
technology developed at NIO was 
transferred to the Government of 
Sri Lanka, under the Indo-Srl 
Lanka bilateral programme. Some¬ 
time back, Ballarpur Industries Ltd 
(Thapar Group), New Delhi, sought 
the technical assistance of NIO for 
culturing Artemia for the produc¬ 
tion of cysts at their salt production 
unit In Slngach, near Jamnagar, 
Gujarat, through a sponsored re¬ 
search project. One of the best Ar¬ 
temia strains, viz. San Francisco 
Bay strain, which Is used world 
wide for Its small sized cysts (229 
micron) and high levels of highly 
unsaturated fatty acid (HUFA) con¬ 
tents (27 mg/g). was Introduced 
and cultured successfully. Wllh a 
production period of eight monlhs 
In two years, 700 kg of dry cysts 
were harvested from a 25 ha pond. 
The cysts were Immediately 
processed and are now being sold 
by the Ballarpur Industries Ltd to 
major shrimp hatcheries In India, 
under the brand name 
‘SUNSHINE’. 

The Ballarpur Industries Ltd 
have drawn up ambitious plans to 
develop Artemia culture In a 500 ha 
area to produce cysts on a large 
commercial scale under technical 
collaboration with NIO. A fee of Rs 
5 lakh has already been paid to 
NIO. In addition to this, the com¬ 
pany has agreed to pay a royally of 
3% on annual sales for a period of 
seven years. With the commer¬ 
cialization of this product lor the 
first time In India, all hatcheries in 
the country are now assured of a 
reliable source to meet their Ar¬ 
temia cyst requirement. This would 
save a substantial amount of 
foreign exchange spent on Import¬ 
ing this product. 

Artemia culture is relatively 
simple and cost effective and can 


be taken up by small fanners and 
salt manufacturers in salt produc¬ 
tion centres which are spread ail 
along the Indian coastline. □ 

Biological uptake of 
carbon dioxide by the 
oceans 

Annually about 6000 million ton¬ 
nes of CO 2 Is released from man¬ 
made sources. But its present ac¬ 
cumulation rate of approximately 1 
ppm In the atmosphere and the 
rates of Its uptake by land and 
ocean biota suggest that onfy half 
of what Is released ends up in the 
atmosphere. Although It Is being 
Increasingly recognized that the 
oceans are a possible sink for man¬ 
made CO 2 . the complex physico¬ 
chemical and biological processes 
that control the uptake of CO 2 by 
the oceans are stlU poorly under¬ 
stood. 

Microscopic plants In the sea 
fix atmospheric CO 2 during 
photosynthesis and thus effect its 
transfer to the upper ocean from 
the atmosphere. On their death 
and decay, a part sinks down to the 
abyss of the ocean carrying with It 
the CO 2 removed frpm the atmos¬ 
phere. From the point of view of 
CO 2 . It is this part which is impor¬ 
tant. since it gets stored away in 
the deep sea water column or In the 
deep sea sediments. Variations in 
the quantity so removed determine 
to a large extent the fluctuations in 
the CO 2 content In the atmosphere 
In the short or long term. 

Since 1986, scientists from the 
National Institute of Oceanography 
(NIO), Goa. and the University of 
Hamburg in Germany have been 
conducting experiments in the 
northern Indian Ocean in order to 
assess the biological uptake of CO 2 
by the oceans. Sponsored by CSIR 
and the Federal German Ministry 
of Science and Technology, the 
study Involves use of the devices 
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caUed ‘sediment traps’. These traps 
when deployed at various depths In 
the ocean collect at 
preprogrammed time intervals the 
carbon- containing particles set¬ 
tling to the deep sea. 

The results show that the mon¬ 
soons have a strong Impact on the 
removal of CO 2 from the atmos¬ 
phere. Stronger the monsoon, 
more Is the CO 2 removed. However, 
the mechanisms which Induce this 
Increased uptake differ. In the 
Arabian Sea. winds and windblown 
dust induce this uptake whereas in 
the Bay of Bengal, it Is the dis¬ 
charge from the major rivers such 


A six-week Entrepreneurship 
Development Programme on 
Fibreglass Reinforced Plastics was 
held at the Central Glass and 
Ceramic Research Institute 
(CGCRI). Calcutta, from 29 April to 
7 June 1991 under the sponsor¬ 
ship ofDST. and S&T Departments, 
Government of West Bengal, in col¬ 
laboration with WEBCON Ltd. Cal¬ 
cutta. CGCRI had earlier 
conducted nine such short training 
programmes on FRP Technology 
with theoretical and practical clas¬ 
ses. About 17 persons have already 
started production of FRP and Its 
allied products in small scale. This 
is the first time that CGCRI has 
conducted a six-week EDP on FRP 
as per guidelines of DST. The in¬ 
augural function was held on 29 
April. 

Prof. Dilip Kumar Basu. 
Secretary, S&T Department. 
Government of West Bengal, was 
the Guest of Honour and Shri 
D.K.Roy, President. Bengal Nation¬ 
al Chamber of Commerce & In¬ 
dustries. Calcutta, was the Chief 
Guest. Dr B.K. Sarkar. Director. 
CGCRI. tn his welcome address 


as the Ganges and Brahmaputra, 
which controls the uptake. 

Inherent In the observed cou¬ 
pling between atmospheric proces¬ 
ses orchestrated by land masses 
and the CO 2 removal processes in 
the ocean. Is a warning that con¬ 
tinued CO 7 . emissions and global 
warming will inevitably lead to an 
ampliAcation of the adverse effects 
which are already being detected. 
The change In atmospheric circula¬ 
tion pattern expected from global 
temperature changes (e.g. a week 
monsoon) or any reduction in the 
river discharge will Interfere nega¬ 
tively with CO 2 removal processes 
in the sea. U 


highlighted the importance of EDP 
on FRP Technology and advised the 
trainees to contact the Institute for 
any technical assistance on start¬ 
ing their units. Shri Roy. in his 
address, highly appreciated this 
type of product oriented program¬ 
mes and asked the trainees to take 
full advantage of the training 
programme. Prof. Basu suggested 
that such type of product-oriented 
EDP s on the processes developed 
in CSIR laboratories should be con¬ 
ducted frequently. 

The management part of the 
course such as entrepreneurial 
qualities, achievement motivation, 
financial management, production 
and marketing management, 
project report preparation, 
registration formalities with DIG. 
loan facilities from different banks 
and financial organizations, etc. 
was conducted in collaboration 
with WEBCON Ltd. CGCRI Im¬ 
parted training on the theoretical 
aspects of FRP technology. The 
course included demonstration of 
the preparation of different FRP 
products. Arrangements were also 


made for the trainees to visit two 
FRP factories. □ 


TRAINING COURSES 

Fourth Training 
Programme on Large Scale 
Cultivation & Distillation 
of Aromatic Plants 

The Regional Research Laboratory 
(RRL), Bhubaneswar, organized the 
fourth training programme on Large 
Scale Cultivation and Distillation of 
Aromatic Plants (palmarosa, 
lemongrass and citronella) during 
5-8 August 1991. 

The programme was organized 
mainly to train trainers for 
popularizing large scale cultivation 
of aromatic plants under the Action 
Plan Training of trainers for a 
variety of vocational trades In rural 
areas’ of CSIR. The training covered 
lectures and field demonstrations 
on various aspects of cultivation 
practices from nursery sowing to 
harvesting of palmarosa, 
lemongrass and citronella, the three 
most promising crops of aromatic 
plants for the region and distilla¬ 
tion, packing, storing, quality 
evaluation and marketing of their 
oils. The programme was attended 
by 47 persons from Orissa and 
Madhya Pradesh. □ 

CSMCRI, Training 
Programmes on Quality 
Control of Iodized Salt 

The Central Salt & Marine Chemi¬ 
cals Research Institute (CSMCRI). 
Bhavnagar, organized two training 
programmes, one each In Januaiy 
1990andJune 1991. for the benefit 
of laboratory technicians working in 
the Health Centres of the Gujarat 
State Health Dapartment. The 
laboratory technicians of Health 
Centres of Valod, Bharuch. Surat. 
Baroda. Amrell. Punchmahal, 
Sabarkantha and Dang districts 
were trained in quality control of 


Entrepreneurship Development Programme on 
Fibreglass Reinforced Plastics 
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Iodized salt. The training con¬ 
sisted mainly of theory lectures on 
j chemical analysis of salt, iodine In 
Iodized salt and salt lodlzation 
process. The trainees were ex¬ 
plained submission process of 
lodlzation of salt, for estimation of 
calcium, magnesium, chloride in 
common salt. □ 


Honours & Awards 

Dr B.H. Reddy elected fellow of 
INSA 

Dr B.M. Reddy, Head, Radio 
Science Division, National Physical 
Laboratory, New Delhi, has been 
elected Fellow of the Indian Nation¬ 
al Science Academy, w.e.f. 1 Jan. 
1992, In recognition of his 
eminence In the area of Atmos¬ 
pheric and Space Sciences. 

Dr Reddy was the first to 
describe the thermal structure of 
the topside Ionosphere- from satel¬ 
lite tn situ observations and to Iden¬ 
tify the day - time latitudinal 
trough In electron density distribu¬ 
tion (during his post-doctoral 
tenure at a NASA centre in USA, 
1964-67). 

He proved conclusively that the 
topside electron densities Increase 
considerably during all phases of 
the magnetic storms, and his ther¬ 
mal expansion theory has been 
confirmed subsequently by several 
workers. His contributions In the 
area of ionosphere- magnetosphere 
Interactions, polar wind and re¬ 
lated magnetospherlc dynamics 
have been outstanding. In recogni¬ 
tion, he was honoured with the 
Vlkram Sarabhal Award for Space 
Sciences for the year 1975. 

Dr Reddy’s work on the 
equatorial Ionosphere Including 
scintillations, generation of Ir¬ 
regularities and their effects on 
radio and radar propagation was 
both extensive and Intensive. In 
recognition, he was Invited to par¬ 


ticipate In the NASA Space Shuttle 
SIR-B Investigation In 1983. Dr 
Reddy pioneered Tropical Radio 
Communications In India along 
with Dr A.P. Mltra at NPL. He Is one 
of the chief architects of the URSI 
Handbook on Radio Propagation, 
edited by Dr A.P. Mltra, B.M. 
Reddy. S.M. RadiceUa, J.O. Qyln- 
loye and S.Feng. 

The group led by him at NPL 
has excelled In all areas of radio 
propagation In the atmosphere and 
he has initiated a whole new series 
of experiments to study ozone and 
other greenhouse gases. U 


ANNOUNCEMENTS 

The Structural Engineering Re¬ 
search Centre (SERC), Madras, Is 
organizing the following courses 
during January 1992 al SERC. 
Madras; 

1. Advanced Course on Analysis, 
Design and Construction of 
Natural Draught Hyperboloid 
Cooling Towers (NDCTs) (8-10 
January 1992) 

NDCTs are being widely used in 
thermal and nuclear power In¬ 
dustries. Over the past decade 
SERC. Madras has done a lot of 
R&D work on the analysis and 
design of NDCTs. The main objec¬ 
tive of the course Is to provide ex¬ 
posure to the participants on the 
latest techniques/procedures for 
analysis, design and construction 
of NDCTs. The course Is also In¬ 
tended to Identify the needs of the 
cooling tower Industry for Improve¬ 
ments In structural design and 
construction of NDCTs Involving 
R&D efforts. The participants will 
also be exposed to the ongoing R&D 
work and development of computer 
software for design of NDCTs. 

2. Course on Design of Wind Sen¬ 
sitive Structures (20-24 January 
1992) 

The main objective of the course is 


to highlight the various recommen¬ 
dations of the current wind load 
code IS:875 (Part 3)- 1987 and to 
familiarise the designers, re¬ 
searchers and field engineers with 
the latest developments In the area 
of wind engineering. 

For further details write to : Dr 
T.V.S.R. Appa Rao/Shrl S. 
Gopalakrishnan. Course Coor¬ 
dinators. SERC, CSIR Campus, 
Taramanl, Madras 600113. □ 

National Symposium on Sub¬ 
stitute for Wood in Buildings 

As a part of Golden Jubilee 
Celebrations of CSIR, the Central 
Building Research Institute (CBRI), 
Roorkee, will be organizing a Na¬ 
tional Symposium on substitute for 
wood in buildings In Roorkee 
during 12-13 December 1991. The 
aim of the symposium Is to stimu¬ 
late basic and applied research in¬ 
tended to Increase knowledge Ir 
the field of development of material 
and technology as alternative to 
timber. 

The symposium will cover 
scientific and technical papers on 
subjects, such as polymeric build¬ 
ing materials as wood substitute, 
fibre reinforced composites, fer- 
rocement and other Inorganic 
products, material properties, 
standardization and durability 
aspects, energy conservation and 
pollution control through use of 
alternative building materials, etc. 
The sjmposlum will also Include 
other aspects such as financing, 
production, marketing, onsite 
fabrication, cottage industry 
production, artisan training, ar¬ 
chitectural appropriateness, taxa¬ 
tion. pricing and user’s response, 
etc. 

For registration and other en¬ 
quiries, please contact: Dr R.K. 
Jain, Convener, and Head. Organic 
Building Material Division, CBRI, 
Roorkee-247667. □ 
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COUNCCL OF SCIENTIFIC fit INDUSTRIAL RESEARCH 


The Council of Scientific & Industrial Research completes 50 years of Its service to the country on 26 September 
1992. The period between 26 September 1991 and 26 September 1992 Is being celebrated as CSIR's Golden 
Jubilee Year. 

I 

The Council and the national laboratories under Its auspices are organizing 8 symposia Including the one 
on Metallic Corrosion In Hindi as part of Its Golden Jubilee Year celebrations. Schedule for the same Is indicated 
below: 


Sr. No. 

TlUe 

Dates 

Place 

Principal 

Organiser 

1. 

Substitute for Wood in 

December 

CBRI, 

Director. 


Buildings 

12- 13,91 

Roorkee 

CBRI 

2. 

Current Trends in 

February 

IICB, 

Director 


Leishmanla Research 

12-14, 92 

Calcutta 

IICB 

3 

Biology and Medicine of 

February 

CDRI, 

Director. 


Tropical Diseases 

17-20, 92 

Lucknow 

CDRI 

4 

Organic Chemistry 

March 

NCL, 

Director, 


Focus on Emerging In¬ 
terface 

2-3, 92 

Pune 

NCL 

5 

Recent Advances in 

April 

IICT, 

Director, 


Chiral Syntheses 

2-3, 92 

Hyderabad 

IICT 

6 

Earthquakes and 

May 

RRL, 

Director, 


Mitigation of Related 
Catastrophles 

27-28, 92 

Jorhat 

RRL 

7 

Ocean Technology 

August 

NIO, 

Director, 



27-29, 92 

September 
9-11, 92 

Goa 

NIO 

8 

4ST, arm a(tr 

NML, 

Jamshedpur 

Director 

NML 


Interested scientists are requested to contact Principal Organizers of the respective Symposium or to write 
to Head, Human Resource Development,CSIR, Rail Marg, New Delhi-110001. □ 


New Subscription Rates ioi P!I> Popular Science Journals 

The subscription rates of the popular science Journals Science Reporter, Vigyan Pragatt and Science ki Duniya, 
published by the Publications & Information Directorate (PID), New Delhi, are being revised with effect from 
Januaiy 1992. The revised rates will be as follows. 




Single 

Annual 

2 Years 

3 Years 

1. 

Science Reporter 
(English) Monthly 

5.00 

50.00 

90.00 

125.00 

2. 

Vigyan Pragatt 
(Hindi) Monthly 

4.00 

40.00 

75.00 

100.00 

3. 

Sctcnce-kl-Diiniya 
(Urdu) Quarterly 

3.00 

10.00 

— 



The supply to the current subscribers will continue at the existing rates. Those enrolling themselves as 
annual subscribers before 1 Jan. 1992 will be entitled to pre-revised rates. 

Subscriptions by M.O./cheque/DD, payable to Publications & Information Directorate. New Delhi, may 
be sent to: The Sales & Distribution Officer, PID, Dr K.S.Krlshnan Marg, New Delhi 110012. □ 
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IndO'US Workshop on Receptor Studies in Neurobiology 


The Indo-US Workshop on 'Cur¬ 
rent Approaches for Receptor 
Studies in Neurobiology' was held 
at the Central Dnig Research In¬ 
stitute (CDRI). Lucknow, from 23 to 
25 September 1991. The workshop 
was sponsored by CDRI. Depart¬ 
ment of Science and Technology, 
U.P. Council of Science and Tech¬ 
nology and the National Institute of 
Drug Abuse, Rockville. USA. The 
workshop was inaugurated by Prof. 
P.N. Tandon. CSIR Bhatnagar Fel¬ 
low and President of the Indian 
National Science Academy, and 
presided over by Prof. K.N. 
Agrawal, Director of the Sanjay 
Gandhi Post-Graduate Institute of 
Medical Sciences-, Lucknow. Dr 
Rao S. Rapaka was the leader of the 
US delegation. 

Inaugurating the workshop. 
Prof. Tandon traced the important 
role of brain recognized by medical 
scientists from the time of Hip¬ 
pocrates, down to the recent ad¬ 
vances In brain research, which 
enable study of biochemical chan¬ 
ges at the molecular level in a per¬ 
son engaged in normal activity. 
Prof. Tandon explained how the 
studies on macromolecular recep¬ 
tors have revolutionized our under¬ 
standing of brain function. He 
highlighted the Importance of the 
workshop for the researchers in 
updating their knowledge on 
developments In the rapidly grow¬ 
ing Held of neurobiology and hoped 
that the cooperation between 
scientists of India and USA will be 
beneficial to both the sides. 

Earlier, welcoming the par¬ 
ticipants. Prof. B.N. Dhawan, 
Director, CDRI, gave a brief ac¬ 
count of researches going on In 
India In this area and the leading 
role being played by CDRI in 
developing drugs for management 
of diseases of the Central Nervous 
System (CNS). 


Dr Rapaka lauded the work of 
Indian scientists in the area of 
receptor studies In neurobiology. 
As the workshop was being held 
under the aegis of Indo-US 
Cooperation in Science and Tech¬ 
nology, he hoped that It would pave 
the way for active cooperation be¬ 
tween the scientists from the two 
countries for specific research 
projects. 

The special attention being 
paid to the researches In the area 
under the Indo-US S&T initiative 
and other bilateral programmes 
was discussed by Dr R.K. Bhat¬ 
nagar of DST. 

Delivering the presidential ad¬ 
dress. Prof. Agrawal recounted the 
progress made in the area. He said 
that now scientists were in a posi¬ 
tion to tinker with almost any part 
of the brain with precision. This, he 
said, has been made possible be¬ 
cause of the latest technological 
breakthroughs. 

Thankipg the delegates and 
visiting scientists. Dr R.C. Srlmal, 
Deputy Director and Head, Phar¬ 
macology Division, CDRI, ex¬ 


pressed hope that the proceeding,' 
of the conference would be publisl;' 
ed in the near future for the benefit 
of all concerned. 

The workshop was attended 
14 scientists from USA and about 
100 Indian scientists which In¬ 
cluded about 35 young scientists. 
The workshop was followed by 
satellite workshops at Waltair. 
Delhi and Hyderabad*, to enable the 
US scientists interact with 
neurobiologists working In those 
parts of the country. 

The discussions and paper 
presentations In over ten sessions 
and a poster presentation session 
covered various aspects of ligand i 
and receptor interaction and recent 
technological developments used 
for receptor mapping, localization. 
Isolation and sequencing as well as 
drug-receptor interaction. The dis¬ 
cussions provided new Insights 
into physiological regulation of 
neural activity with particular ref¬ 
erence to neuropeptides and 
mechanism of action of drugs 
working on central nervous as¬ 
tern. besides understanding the 



Seated on the dais during inaugural session of the Workshop on Current Approaches for Recep¬ 
tor Studies in Neurobiology (from left) are; Dr R.C. Srimal, Or R.K. Bhatnagw, Prof. K.N. Agrawal, 
Prof P.N. Tandon and Prof. B.N. Dhawan. Dr Rao S. Rapaka speaking on the rostnun Is not 

covered in the pictwe 
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basic causes of neurological dis¬ 
eases and the development of novel 
^lead compounds for their manage¬ 
ment. 

Dr Horace Loh of the University 
of Minnesota. USA, highlighted the 
problems in studying membrane 
receptors In central nervous sys- 
tepi and the different approaches 
currently being followed world over 
for these studies. Dr J.S. Fowler 
and her group from New York ex¬ 
plained how metabolic and other 
biochemical changes as well as 
structural details of various parts 
of brain could be visualized with 
the recent techniques of Positron 
Emission Tomography (PET) and 
SPECT, using radio tracers. This. 
^ she said, could be done even In a 
normal thinking brain. Reviewing 
the various phanmacological ap¬ 
proaches to the study of receptors. 
Prof. B.N. Dhawan, highlighted the 
contribution of these classical 
techniques and said thaj.they have 
been now complemented but not 
replaced by techniques of 
molecular biology. 

Studies on drug addicts carried 
out by several speakers revealed 
how brain receptors are modified in 
the presence of alcohol, narcotics 
or dnigs like amphetamine. High¬ 
lighting the effect of these drugs on 
metabolism In different areas of the 
brain, they stressed that the 
mechanisms and site of action of 
these drugs was today better 
defined. This helped scientists to 
not only have a better under¬ 
standing of brain function but also 
to answer why only some people get 
drug addiction. It has also helped 
In devising better approaches to 
combat drug abuse. Dr R Hammer 
of Hawaii, USA, explained the 
changes produced in different 
parts of the brain as a consequence 
of drug induced psycho-stimula¬ 
tion; these changes, in turn, being 
responsible for urge to continue 
their Intake. 


While most of the US scientists 
presented their work using latest 
physical techniques, a large num¬ 
ber of Indian scientists focussed on 
biological research being carried 
out In this field In India. Dr David 
Zarllng of California, USA, spoke 
about the applications of the latest 
confocal laser microscopy in un¬ 
derstanding molecular mechani¬ 
sms In neurobiology. DrT. Deslraju 
of National Institute of Mental 
Health & Neurosciences, Ban¬ 
galore, explained the role of various 
receptors as studied through 
micro-electrical stimulation In cer¬ 
tain parts of the brain. Dr Nltya 
Anand, former Director of CDRI, 
showed how synthesis and evalua¬ 
tion of structurally rigid molecules 


help In deciphering receptor con¬ 
formation. 

Among others who presented 
their work were Dr Veena Bijiani of 
the All India Institute of Medical 
Sciences, New Delhi, who ex¬ 
plained how the foetal brain 
develops and Dr Stephen B. Dun- 
nett from Cambridge. UK, who 
described the role of receptors in 
ageing and memory. 

Speaking during the valedic¬ 
tory session of the workshop. Dr 
Nltya Anand and Dr Rapaka ex¬ 
pressed the hope that such 
workshops will be periodically or¬ 
ganized In future. Prof. Sadee of the 
University of California suggested 
that the next joint Indo-US work¬ 
shop should be held In USA. q 


Indo-US Workshop on Underground Space 
Technology 


A four-day Indo-US Workshop on 
Underground Space Technology 
was organized In New Delhi, during 
30 October - 2 November 1991, by 
the Central Mining Research Sta¬ 
tion (CMRS), Dhanbad. Attended 
by a large number of experts work¬ 
ing In the field, the workshop was 
Inaugurated by Shrl P.A Sangma, 
Minister of State for Coal. Dr S.K. 
Joshl, Director General, CSIR, 
presided over the Inaugural ses¬ 
sion. 

Inaugurating the workshop. 
Shrl Sangma called upon the scien¬ 
tists and technologists to help solve 
the problems pertaining to low 
productivity In mines, mine fires, 
development of low-cost stowing 
techniques and utilization of voids 
created owing to mining. 

Dr S.K. Joshl In his presiden¬ 
tial address assured the Minister 
that CSIR would provide all help in 
solving the pressing problems of 
the coal mining industry. Welcom¬ 
ing the growing Indo- US coopera¬ 
tion In the field of underground 
space technology, he hoped that 
the interaction would grow further. 


Prof. B.B. Dhar, Director, 
CMRS, delivered the welcome ad¬ 
dress. In his address he high¬ 
lighted the Importance of the 
subject In the national context and 
Informed that the underground 
space technology Is an upcoming 
R&D effort of his laboratory In the 
form of a thrust area project for the 
eighth five year plan. 

Speaking on the occasion. Dr 
Raymond L. Sterling, International 
Tunnelling Association. USA, men¬ 
tioned about the various areas m 
which the underground space 
technology assumes great Impor¬ 
tance. He also highlighted the R&D 
efforts of his country In this direc¬ 
tion. 

The workshop dealt with 
various themes connected to un¬ 
derground space technology, a 
subject common to mining and civil 
engineering. The technology is 
used for constructing metros, 
hydro-electric power plants, un¬ 
derground storage for industrial 
products and food grains, etc. 

Hie first session was on Plan¬ 
ning and Design of Underground 
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space. The papers presented in 
this session inchided tho.se on: 
Design of UndeigroLind Structures 
in USA by I3lrgcr Schmidt, and 
FEM Applications for Underground 
Space Technology by Prabhat 
Kumar and Dr N.S lihal. 

Covering recent trends in tlie 
field, the second session had 
papers on. Recent Developments In 
(ieotechnical fiesearch In USA by 
Jaak.J.K. Daernen and Some New 
Concepts for Stresses In the 
Earth’s Crust by Dr P.R. Sheorey. 

Reinforced Ro<'k Rib — A New 
Concept Proposed for Supporting 
Underground Openings by Prof. B. 
Singh, and Strategy for Faster'I'un- 
nelling in India by Dr J.L. Jethwa 
were the presentations made in the 
third session devoted to Construc¬ 
tion Technology. 

The fourth session was on 
Legal Issues and Construction 
Management. I’lie opening 
remarks by Michael Barker were 
followed by a paper on Under¬ 
ground Works: Some Contractual 
and Legal Aspects by H.V. Mlr- 
chandanl. 

Monitoring of Underground 
Structures was the theme of the 
fifth session. Control of Ground 
Movements and Support of Tun¬ 
nels — Research and Practice in 
India by Prof. D.K. Ghosh and 
Long- tenn Perfomiance Observa¬ 
tions for Underground Power 
House Cavity in Complex Geology 
in Lesser Himalayas were the two 
papers presented. 

The sLxth session discussed the 
Use of Underground Space. The fol¬ 
lowing two papers were presented: 
Introduction of Underground 
Space Utilization by R.L. Sterling, 
and Can Underground Voids in 
Coal Mines be Used for Storage of 
or Any Other Purpose? by Dr N.C. 
Saxena. 

Site Investigations for Under¬ 
ground Excavations by Dr V.M. 
Sharma. and Geotechnical Evalua¬ 


tion for Underground Excavation 
by Dr T.N. Singh were the two 
papers included in the session on: 
Geotechnical Considerations & 
Site Evaluation. 

The workshop concluded on 2 
November. Prof S.K. Khanna. Vice 
Chalmian. University Grants Com¬ 
mission. delivered the valedictory 
address highlighting the impor¬ 
tance of the workshop and Its 
relevance to India. 

Dr R K. Iyengar. Additional 
Director General. CSIR. in his 
presidential address stressed the 
need to develop the user-ba.sed 
technology Stating that the invol¬ 
vement of the beneficiaries would 
lead to better utilization of the 
developed technology, he sug¬ 
gested that the storage of water and 
food underground will be the areas 
of Importance to the nation. The 
agencies dealing with energy may 
be the po.sslble beneficiaries and 
sujrporters of the R^^rD efforts. 

Dr Peter Hydemann, Science 
Councillor. Embassy of USA, 
stressed the need to strengthen the 
Indo-US collaboration in such 
fields of science which are the 
necessity of the present. 

The following recommenda¬ 
tions that emerged from the 
deliberations of the workshop, 
were presented by Prof. Dhar. 

The use of abandoned mines 
and the need to modify existing 
mining methods to make available 
suitable underground space for 
use needs serious Investigation. 

A Centre for Underground 
Space Technology should be estab¬ 
lished in India, on the model of 
Underground Space Centre at Min¬ 
nesota, USA. 

A committee be formed to study 
the feasibility of some high priority 
underground uses. The problems 
of major underground construc¬ 
tion be Identified and ways and 
means to redress them be found by 


suitable technical and administra¬ 
tive changes. 

There was a call to endorse the^, 
ITA’s (International Tunnelling As- 
socUitlon) policy statement on sub¬ 
surface planning adopted by the 
ITAon 17 April 1991. 

The interaction between the In¬ 
dian and the US experts must grow 
and as a follow-up, another 
workshop be held in USA to assess 
the progress of Interaction. 

The CMRS and the Under¬ 
ground Space Centre of University 
of Minnesota would act as nodal 
agencies in the respective 
countries to pursue the recommen¬ 
dations further. 

Dr A.K. Dube, Organizer of the 
workshop, assured that recom¬ 
mendations of the workshop wUl be 
followed up and hoped that the 
Indo-US collaboration in the field 
will continue to grow. □ 


Batteiy Life Cycle 
Tester 

The Central Electrochemical Re¬ 
search Institute (CECRI), 
Karalkudl. has developed a solid 
state battery life cycle tester 
capable of providing standard 
charge and discharge cycles on a 
12 volt secondary battery system. 
The tester makes use of some VLSI 
timer chips of great versatility. 
Charge and discharge times can be 
set Independently from 00 hours 
00 minutes to 59 hours 59 
minutes. Number of chai^ge/dls- 
charge cycles can be set from 0001 
to 9999. Lower cut-off voltage can 
be fixed from 0 to 12 V. 

Charging voltage is settable 
from 0 to 25V. Discharging current 
can be set from 'b to 20 A. This 
Instrument has been designed for 
constant voltage charging and con- 
stant current discharging. 
Charge/discharge indicators are 
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Solid state battery life cycle 
tester developed by CECRI, 
Karaikudi 








available. Battery back-up Is avail¬ 
able for the timing/control circuits. 

TEST SPECIFICATIONS 
Test parameters Value Resolution 


Test battery 

12V d.c. 

- 

voltage 

—6 cells 


Current cha¬ 

0-20 A 

0.1 A 

rge/discharge 



Voltage, charge 12-25.00V 

±0.01 V 

Voltage, 

8-25.00V 

±0.01 V 

discharge 



Cycles 

1-9999 

- 

Charge/discha- 0-59:59 h 

1 min. 

ige time 

or 



0-59:59 min. 

1 s a 


Brainstorming Session 
on National Hazardous 
Waste Management 
Programme 

The National Environmental En¬ 
gineering Research Institute 
(NEERI), Nagpur, organized an 
MEF sponsored brainstoiming ses¬ 


sion on National Hazardous Waste 
Management Programme: En¬ 
vironmental Impact and Risk As¬ 
sessment: and Development and 
Demonstration of Cleaner Tech¬ 
nologies of Industrial Production, 
during 9-10 August 1991 

Following recommendations 
emerged from the session: 

1. Recognizing the risks posed 
to human health and environmen¬ 
tal quality due to Inappropriate dis¬ 
posal of hazardous wastes and 
accidental release of toxic and haz¬ 
ardous substances from industrial 
activities, hazardous waste 
management should continue to be 
closefy monitored by the Ministry 
of Environment & Forests. 

2. The indiscriminate disposal 
of hazardous wastes on land and 
water bodies has caused major en¬ 
vironmental problems leading to 
extensive damage to the flora and 
fauna. Such practices also en¬ 
danger human health. There is a 


need to delineate an effective action 
plan for the prevention of such dis¬ 
posal practices through regulatoiy 
framework as also by encouraging 
voluntary activity. 

3. One of the major problems in 
the management of hazardous 
wastes is the lack of Information 
flow in regard to the treatment and 
disposal technologies. Available 
technologies need to be publicised 
and others evolved for renderlpg 
the wastes Innocuous before their 
disposal. 

4. The treatment and disposal 
methods need to be developed for 
specific wastes by the generator 
and reported to the authorities to 
obtain consent for their adoption. 

5. Sporadic R&D in hazardous 
waste management notwithstand¬ 
ing, there should be a concerted 
and coordinated endeavour on the 
part of MEF to encourage and fund 
R&D activities in the emerging and 
challenging area of hazardous 
waste management with emphasis 
on field application. 

6. Recognizing the need for 
basic research In this emerging 
area for possible commercial ex¬ 
ploitation in the long range. It is 
necessary for MEF to consider 
funding of high quality basic re¬ 
search programmes besides short 
range application oriented 
projects. 

7. There is a felt need for pin¬ 
pointed and well-defined short, 
medium and long range R&D 
programmes in the areas of meas¬ 
urement and monitoring; waste 
minimization; collection, storage & 
transportation: treatment & dis¬ 
posal; and restoration of environ¬ 
mental quality through the 
application of innovative techni¬ 
ques, processes and tools. 

8. It is necessary to identify 
potential locations for siting, treat¬ 
ment and disposal facilities for haz¬ 
ardous waste with recourse to 
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environmental Impact and risk as¬ 
sessment methodologies. 

9. The guidelines being Issued 
by MEF provide for the Identifica¬ 
tion of disposal sites as well as the 
abandoned silts where enormous 
quantities of hazardous wastes 
have already been Indiscriminately 
disposed of. There is an urgent 
need to delineate an action plan for 
clean-up operations In this con¬ 
text. 

10. The hazardous wastes 
(management and handling) rules 
provide for control of 18 categories 
of wastes listed in the schedule. 
The regulatory quantities for han¬ 
dling hazardous wastes have been 
stipulated in terms of the hazard 
content of the waste. However. In 
view of the dllTlculties experienced 
by the agencies in the Implementa¬ 
tion of the stipulations, this Issue 
requires re-examinatlon. 

11. It is necessary to establish 
criteria for landfilling of hazardous 
wastes as well as regulatory stand¬ 
ards for air emissions from in¬ 
cinerators based on environment 
and health considerations. 

12. The establishment of 
centralized treatment and disposal 
facilities to handle multiple haz¬ 
ardous waste generatlrrg facilities 
In a region offers advantages of 
cost-effectlvlty and efficient opera¬ 
tion. The regulatory agencies need 
to explore this possibility par¬ 
ticularly in cluster of industries 
under their control. 

13. There Is a need to evolve 
a timeframe for the reporting, treat¬ 
ment and disposal of the hazard¬ 
ous wastes by the Industry and 
also a timeframe for the grant of 
required consent by the regulatory 
authority. 

14. A“ specialized Information 
base for generation and dissemina¬ 
tion of legislative measures as well 
as data on all aspects of hazardous 
waste management should be 
planned on networking mode In 


consultation with TIFAC. It is also 
necessary to devise ways of Infor¬ 
mation sharing with people, espe¬ 
cially those likely to be affected by 
the activity. 

15. It Is necessary to support 
specialized Institutions for delinea¬ 
tion of a framework and Its calibra¬ 
tion for scientific risk assessment 
with focus on quantification, and to 
devise disaster management plan 
relating to hazardous waste 


A two-day Seminar on Impact of 
Science and Technology on Society 
and Employment Generation was 
organized at the Central Electro¬ 
chemical Research Institute 
(CECRJ), Karalkudl, during 15- 16 
August 1991 under the Joint 
auspices of Science and Technol¬ 
ogy Entrepreneurship Develop¬ 
ment Task Force |STED TF) of 
Pasumpon Thevar Thlrumaganar 
(PTT) District (DST, New Delhi), 
CECRI, Rural Science Forum of 
CECRI, Swadeshi Science Move¬ 
ment and Village Planning Forum 
of Kundrakudl. The seminar was 
inaugurated by Prof Hiten Bhaya, 
Chairman. NSTED Board, DST, 
New Delhi; ProfS.K. Rangarajan, 
Director. CECRI, presided. 

Prof Bhaya in his Inaugural 
address stressed the need for 
employment generation by con¬ 
centrating more on entrepreneurial 
development so that people could 
be self employed and In the 
process, create jobs for others In 
their units. For this purpose 
Science and Technology 
Entrepreneurial Parks (STEP! were 
being set up near educational In¬ 
stitutions to provide facilities to. 
students. 

Prof. Rangarajan In his 
presidential address said that 
Kundrakudl experiment has 
proved that science and 
sprltuallsm could coexist and help 
in changing the attributes of the 


generating as well as treatment 
and disposal facilities. 

16. The standards for operation^, 
and control of hazardous waste 
treatment and disposal facilities 
need to be developed and widefy 
disseminated. Pollution Control 
Boards need to be strengthened for 
monltoiii^ and survelUance of all 
activities connected with hazard¬ 
ous waste managemerft. □ 


people. He lauded the efforts of 
Adlgalar in promoting scientific 
temper In the villages and, thereby, 
banishing superstition and fear 
among the people. 

Dr R. Thlagarajan, Adviser, 
DST. said that Science and Tech¬ 
nology would be the tools of the 
future for employment generation. 

Thavathlru Kundrakudl 
Adlgalar in his address mooted the 
Idea of establishing People’s Bank 
so that the people of the district 
become partners and this, he said 
is Imperative for overall develop¬ 
ment. In this connection he ex¬ 
pressed his desire for taking the 
cue from the self employed 
women's association of Gujarat 
under the leadership of Smt Ela 
Bhatt. 

About 200 delegates from all 
over India participated In the semi¬ 
nar. The deliberations in four tech¬ 
nical sessions Included special 
lectures by eminent personalities 
like Smt. Ela Bhatt. Magsaysay 
Awardee: Dr S. Muthukumaran. 
Vice-Chancellor. Bharathidasan 
University, Trich 3 r, Dr P.Rlchard 
Masllamanl, Vice-Chancellor, 
Tamllnadu Veterinary and Animal 
Sciences Unlvei^lty, Madras; Prof. 
S. Jayaraj, Vice-Chancellor, Tamil- 
nadu; G.D. Naldu, Agricultural 
University, Coimbatore; Dr T.C. ^ 
Mohan. Vice-Chancellor, An- 
namalai University, Annamalai 
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Nagar: Prof. M. G. Muthukumaras- 
wamy. Dean, Medical College, An- 
■ namalal University; Smt Qudsia 
^Gandhi, District Collector, PTT 
District and Thavathiru 
Kundrakudi Adigalar. Dr K. Balak- 
rlshnan. Deputy Director, CECRI, 
welcomed the gathering. 

Smt Qudsia Gandhi was the 
Chief Guest for the valedictory 
function held on 16 August 1991, 
which was presided over by Prof. 

S.K. Rangarajan. Following recom¬ 
mendations were made: 

Agriculture 

1. In view of the paucity of 
quality seeds, especially 
vegetables, it is recommended that 
each district should have a model 
and modern seed farm, either 
under voluntary agency supported 
by government or under the 
Department of Agriculture, with 
technical guidance of Agricultural 
University; 

2. Each pancha^at should 
identify the extent of wasteland 
and prepare proposals for bringing 
It under cultivation, either as forest 
land or agricultural land over a 
maximum period of five years. 

This scheme should Involve the 
people’s movements and govern¬ 
ment agencies, both Central and 
State; 

3. Each panchayat should also 
take effective steps to avoid soil 
erosion and bring about soil con¬ 
servation till the above programme 
is Implemented; 

4. Each district should have a 
horticulture farm producing plants 
for use in the district and for effec¬ 
tive populari^tion of horticulture. 
The resources of unemployed 
should be utilized for this purpose 
under a suitable voluntary or¬ 
ganization with partial government 
support: 

5. A model integrated farm 
should be set up in ^pch district, to 
start with, for training the rural 


youths in modem agriculture and 
animal husbandry methods; 

6. Facilities for effective and 
speedy analysis of soils including 
mlcronutrlents should be made 
available in each district: mobile 
units should be modernized; 

7. Periodic report on water 
resources should be made avail¬ 
able to the villages and effective 
water management methods be 
taught: 

8. Popularization of blofer- 
tillzers, setting up of production 
units and popularization of 
blocontrol of pests; 

9. Practical training for rural 
youth, on agriculture including 
post-harvest technologies and 
health care should be organized. 

Animat Husbandry 

1. In spite of the great boost to 
the dairy, it is seen that quality 
calves are not available for pur¬ 
chase by the farmers. The require¬ 
ments of the districts should be 
identified and calf- rearing centres 
should be established, one in each 
district; 

2. More centres should be 
opened for the production of 


poultry chicken for supply to 
poultry farms in the district. 

Fisheries 

In view of non-avallablllty of 
flngerllngs in villages. It is recom¬ 
mended that each district should 
have a farm for the production of 
Angerlings to be made available to 
the panchayats during monsoon 
for cultivation in the local tanks, for 
augmenting the Income of 
panchayat. 

Mushroom Spawns 

Each district should also have 
farms for production of mushroom 
spawns. 

Industrial Training 

Each district should have a 
well-equipped multipurpose 
workshop which should be open to 
the rural youth for training and 
production of multipurpose goods 
on rental basis by making usfb of 
goods. Similar workshops should 
also be set up in electronics. 

Cooperative Movements 

Substantial and effective help 
should be given for organizing in¬ 
dustrial cooperatives in rural 
areas. It should include training of 
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the rural youth In managing 
cooperative societies and other In¬ 
dustries. □ 

Workshop on Quick Ac¬ 
cess Information Sys¬ 
tem of CSIR 

To provide easy and timely access 
to Information on research ac¬ 
tivities of Its institutes to the mass 
media. CSIR has formulated a 
Quick Access Information System 
(QAIS) ICSiR News, 41(1991). 138). 
CSIR will be holding workshops in 
different regions of the country to 
make the media persons and 
science writers aware of QAIS. 


Interact with the mass media 
people concerning the utility of 
QAIS and to assess their precise 
requirements so that the system 
could be further Improved upon. 

Dr B.B. Nag Chaudhury, 
former member of the Planning 
Commission, Government of India. 
Inaugurated the workshop. 
Renowned science writers like Shrl 
Samaijlt Kar, Dr Alok Sen and 
others addressed the participants. 
A detailed report on QAIS was 
presented and It was followed by 
practical demonstration. Prof. 
Sushll Mukheijee, former Vice- 
Chancellor. Calcutta University, 
chaired the panel discussion which 
Included floor participation. □ 


One such workshop was or¬ 
ganized by the Central Glass fk 
Ceramic Research Institute, Cal¬ 
cutta. on 20 September 1991, at 
the instance of CSIR. Mass media 
personnel from Doordarshan. All 
India Radio and science correspon- 
dants/wiiters from different news 
papers and news agencies par¬ 
ticipated In the worl^hop. Scien¬ 
tists from CGCRI, lICB-Calcutta, 
NML-Jamshedpur, CMERl- Dur- 
gapur, CFRI-Dhanbad and RRL- 
Bhubaneswar also attended. The 
main aim of the workshop was to 


PROGRESS REPORTS 

RRI.^ainmu Annual Report: 
1989-90 

The Regional Research Laboratory 
(RRIJ, Jammu, carries out Its R&D 
activities In the following areas: 
Drugs and Pharmaceuticals, 
Natural Products (cultivation, 
processing and chemistry). 
Biotechnology, Post-harvest Tech¬ 
nology of Regional Agro- horticul¬ 
tural Produce, Mushrooms. 



Dr B D. Nagchaudhury, former member of the Planning Commission, inaugurating the Workshop 
on Quick Arxess Information System for Ktass Media at CGCRI. C^cutta 


Utilization of Mineral Resources. 
Sericulture. Insect Physiology, 
Utilization of Celluloslcs and 
Processing of Sheep, Goat and Fur ^ 
Skins. The laboratory Is also con¬ 
tributing to the Oilseeds and 
Literacy Missions. A brief account 
of the R&D activities/achieve¬ 
ments of the laboratory during the 
period 1989-90 Is presented here: 

Kutkln (a mixture of iridoid 
glycosides, picroslde *I and kut- 
koslde. isolated from Picrorhiza 
kuTToa) was found to enhance the 
humoral antibody response to 
SRBC In rats. The effect was com¬ 
parable to muramyl dlpeptlde 
(MDP) and levamlsole. In partially 
Immune suppressed rats, con¬ 
comitant administration of kutkln 
with azathloprine for 5 days or 
betamethasone for 3 days following 
immunization produced a dose re¬ 
lated Increase In antibody tltre. In 
acute toxicity studies conducted, 
kutkln was found to be virtually 
non-toxic. 

Labomln (a water soluble for¬ 
mulation of methaprene) and EBP- 
E (soluble in alcohol) were tried In 
silkworm IBombyx morO. It was 
found that maximum efficiency of 
the compounds could be obtained 
by spraying both on mulberry 
leaves and worms. The optimum 
doses worked out for getting maxi¬ 
mum productivity of silk are: 
labomln 0.25 pl/larva and EBP-E 
0.15 pl/larva in 5 pi solution. 

An earlier observation of induc¬ 
tion of sterility In Dysdercus koen- 
gil with the rise of temperature by 
a few degrees above the ambient 
gave a clue for the application of 
this finding on stored gram pests. 
Studies made during the year 
showed that the emergence of 
adults m case of pupae of three 
stored gram pests. l.e., Ttogoderma 
granarium, Callosotmcnus cfUnen- 
sis and ThboUum castaneum Is m- 
hlblted at 45'’C. 

Simplified units for the 
mechanical harvesting of flowers of 
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saffron (Crocus satiuus). separa¬ 
tion of stigma, stamens and petals, 
md separation of stigma and style 
"or Laccha Separator were 
developed and tested under field 
conditions. Studies on dehydration 
and storage of saffron were also 
conducted and various parameters 
standardized. Polyethylene bags of 
lOO gauge were found suitable for 
storing saffron. 

Design of a commercial plant 
for the production of rutin was 
given to M/s RB. Jodha Mai & Co., 
Jammu. The process was 
demonstrated on pilot plant scale 
to the party by processing -1 tonnes 
of eucalyptus leaves. 

The plant for the manufacture 
of 16-DPA from dlosgenln for Direc¬ 
torate of Cinchona and Other 
Medicinal Plants, Government of 
West Bengal, was installed and 
commissioned after giving a few 
successful demonstration runs. 

A portable steel kiln for making 
charcoal from Lantana camara 
weed was designed and fabricated 
for Soil Conservation Department 
of J&K Government and the trial 
runs were conducted successfully. 

The studies conducted regard¬ 
ing the correlation of the oil content 
and its constituents with the 
maturity of the tree in Juniperus 
excelsa revealed that young trees 
(age 31-70 years) contain high oil 
content (5.2-5.6%) after which oil 
content decreases (3.1-4.0%). 
There was no significant difference 
in the cedrol content In oil. 

From the segregating popula¬ 
tion M 2 of the Y-rays treated plants 
of Vemonia anthelmintica, nine 
desirable plants type were Iden¬ 
tified with higher seed yield (18.4- 
23.69 g/plant), oil content 
(16.2-32.4%) and vemollc acid 
content (64.5-77.6%) compared to 
13.5 g, 14.3% and M.2% respec¬ 
tively In parent plant. 

More than 0.3 million mulberry 
cuttings of improved varieties were 


supplied to various departments of 
J&K and H.P. Fifty thousand 
plants of recently introduced Salix 
species were supplied to J&K 
Forest Department for afforesta¬ 
tion work. 

Under the section on large 
scale processing of llgnocellulose 
for composite boards/fibre boards 
were prepared from green stems of 
Leucaena. About 100 flbreboard 
sheets of the size 75 x 60 cm were 
made. Medium density fibreboards 
were also made. Fibreboards were 
also made using rice straw and 
sarkanda (Sacchorurn miaijai. 
More than 70 flbreboard sheets 
were made. Also phenolic resin 
treated jute fibre sheets were 
laminated with Leucaena particle 
boards and medium density 
fibreboards. Test results of 
laminated composite boards Indi¬ 
cated that lamination improved the 
modulus of rupture, dimensional 
stability and surface properties. 

Large number of composite 
sheets were made both on 
laboratory and pilot scale. 
Laminates ba.sed on material such 
as Jute fibre, glass tlsstie sheets, 
paper board and cotton cloth were 
made under varying conditions 
and combinations. The hybrid 
composites made by the laboratory 
were found to be much superior In 
strength and water resistance 
properties compared to ordinary 
llgnocelluloslc boards. 

Patents were filed for the three 
processes developed by the 
laboratory for the manufacture of 
nifedipine and preparation of two 
pharmaceutical compositions. 
Processes were also developed for 
some food products suitable for 
diabetic people. Important ones 
being RTS beverage and amla 
preserve. 

Training was imparted to 25 
women in silkworm rearing, reeling 
and weaving of silk at Rlttl (Jammu 
Division). Two weeks special train¬ 
ing In preparation of mushroom 


spawn was Imparted to two officers 
of Agriculture Department (Gover¬ 
nment of Sikkim) by the laboratory. 

Fur products developed by the 
RRL, Jammu’s Branch Laboratory 
were demonstrated to rural people 
of Madhya Pradesh. A workshop 
was organized on ‘Perspectives in 
the Development of Apricot 
Processing Industry In Kargil 
I.adakh' at the Srinagar Branch 
I^aboratory. □ 

CSMCRI Annual Report: 

1988-89 

The major R&D activities of the 
Central Salt & Marine Chemicals 
Research Institute (CSMCRI). 
Bhavnagar, during 1988-89, con¬ 
tinued to be devoted to the develop¬ 
ment of technologies for edible and 
Industrial grade salt and marine 
chemicals, conversion of saline 
water to potable water, economic 
utilization of sea-weeds, wasteland' 
development, and to the studies 
related to homogeneous catalysis. 
CSMCRI contributed to the Tech¬ 
nology Mission on Drinking Water 
as the lead laboratory and also 
played an important role In the 
Wasteland Development Mission. 
The Institute’s reverse osmosis 
technology package proved to be 
most competitive among the global 
offers Invited by the Government of 
Thailand. The electrolysis process 
for sea water conversion to potable 
water was nearing completion. 

During 1988-89, CSMCRI 
process on reverse osmosis was 
licensed to M/s Airo Technologies 
Pvt. Ltd (Ahmedabad); solar stills to 
the National Institute for 'Training 
In Industrial Engineering (Bom¬ 
bay), Shrl Shaikh Usman (Gogha) 
and Shrl J.P. Patel, BPTI (Bhav¬ 
nagar): table salt/dairy salt to M/s 
Sumit Salt & Marine Chemicals Ltd 
(Tutlcorln); and table salt to M/s 
Shrl Farm Salt & Marine Chemi¬ 
cals Works (Bombay). The Institute 
completed two consultancy assign¬ 
ments: (1) Study on solar evapora- 
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tlon soak liquor for Tamllnadu 
Leather Development Corporation 
Ltd (Madras) and (11) Preparation of 
a preliminary technical feasibility 
report on upgrading of salt by 
washing In screw conveyor for Shrl 
V. Venl^teswarlu (Hyderabad). 

For purification of salt, field ex¬ 
periments were carried out on cal¬ 
cium reduction by sodium 
hexametaphosphate and starch as 
additives. Sodium hexametaphos- 
phate-treated brine yielded salt 
having 0.06 - 0.8% calcium content 
whereas starch-treated brine 
yielded salt with 0.04-0.07% cal¬ 
cium content. 

Experiments were carried out 
to upgrade phosphogypsum ob¬ 
tained from GSFC, Vadodara. The 
upgraded phosphogypsum was 
used for preparing alpha plaster of 
Paris; compressive strength of up 
to 195 kg/cm^ could be obtained. 

Calcium gluconate + zinc 
acetate at 300 ppm concentration 
was tried as corrosion Inhibitor of 
mild steel coupons fixed In a cool¬ 
ing loop, fabricated as per ASTM 
standard. Corrosion inhibition of 
up to 85% could be achieved. The 
protective potential observed after 
6 h running of sea water was 0.60 
V against 0.700 V in blank. 

Two mobile reverse osmosis 
plants, each of 15,000 lltres/day 
capacity, were fabricated, erected 
and commissioned. These plants 
consist of sand filter, chemical 
dosing system, high pressure 
pump. RO spiral module unit, con¬ 
trol panel, decarbonator and 
monitoring equipment, fbced on 
Swaraj Mazda LCV chasls. The 
plants were handed over to Gujarat 
and Tamllnadu governments. 

Casting compositions and con¬ 
ditions for CA-CTA blend 
membrane were optimized on a 
laboratory scale for the desalina¬ 
tion of 35,000 ppm NaCl solution 
at 800 psl operating pressure. The 
casting solution compositions were 


studied using Eastman and 
Mysore CA and CTA. The best per¬ 
formance with optimized condi¬ 
tions was: 3.5-4.0 gfd product 
water and 98.0- 98.5% salt rejec¬ 
tion. The results are reproducible 
on a laboratory scale. 

For the treatment of Municipal 
wastewater of Jetpur township, 
water samples were collected and 
analyzed. The colour, COD and 
BOD were removed by treatment 
with coagulants followed by 
polymeric adsorbents/chlorina¬ 
tion. A grant-ln-ald proposal was 
submitted to the Ministry of Urban 
Develoi)ment for carrying out the 
field trials. Work on the recovery of 
potassium and reduction in COD 
and BOD of the spent wash was 
continued through various ap¬ 
proaches. In one approach, most of 
the potassium from the spent wash 
could be recovered as a complex 
salt, with substantial reduction in 
colour and COD of the spent wash. 

Studies were made on the 
preparation of Interpolymer and 
base film and the chemical 
processing for cation and anion ex- 
change membranes for the 
electrodialysis seawater desalina¬ 
tion plant. Based on the laboratory 
studies, components of a two-stage 
plant of 5 m^/day capacity were 
febricated and assembled at the 
premises of M/s Alcock Ashdown 
and necessary facllites were set up 
for drawal of seawater from the 
creek and settling the same for 
removal of silt. Some trial runs 
were also made. The fabrication of 
another plant of the same capacity 
was taken up for Lakshadweep Is¬ 
lands. 

Bench scale optimization 
studies on Ru-EDTA-CO complex 
catalyzed gas shift reaction were 
completed; 40- 50°C reaction 
temperature and 15 atm of CO 
were found to be ideal conditions 
giving a turnover rate of 350 moles 
CO 2 /H 2 per mole of catalyst per 
hour. The process was taken up for 


upscaling In a semi-pilot plant with 
Projects Development India Ltd. 
Slndrl, as collaborator. CO 2 reduc-t' 
tlon experiments were also per-^ 
formed with soluble Ru-EDTA-CL 
complex In aqueous medium In the 
absence and presence of H 2 . which 
gave Improved yields of liquid 
phase products, formic acid and 
formaldehyde. 

Under the work on reductive 
catalytic carbonylation of nitroben¬ 
zene In ethanol, Ru-Saloph-Ck 
complex was found to be a promis¬ 
ing catalyst system to get 
phenylurethane which later 
decomposed to give Isocyanate. 
Optimized reaction conditions for 
reductive carbonylation of 
nitrobenzene were found to be 
160°C and 20 atm of CO, giving a 
turnover rate of 6 moles of product 
per mole of ca'talyst per hour. 

The laboratoiy was chosen as 
one of the group members of Indo- 
USSR Science & Technology 
Cooperation on Catalysis. The 
group at CSMCRI Is concentrating 
Its efforts on Flscher-Tropsch syn¬ 
thesis, one of the listed Items of the 
collaborative project. 

Utilization of plants of marine 
origin and exotic plants has been 
receiving the attention of CSMCRI 
for quite sometime. The Institute’s 
studies cover survey of marine 
algae, its cultivation and utiliza¬ 
tion. The institute has also been 
making efforts for cultivation and 
utilization of jojoba, salvadora, 
sallcomla, as a part of wasteland 
utilization studies. 

The survey of marine algae 
resources was completed in the 
Tlruchendur sector; the data were 
analyzed and a report was being 
prepared. A total standing crop of 
20,000 tonnes was estimated in 
442 m* area. Sdine of the more 
abundant economic seaweeds in 
this sector include; Spatoglossum 
asperum, Halymenla sp. Hypnea 
sp. and GraciZorldsp. 
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Culture of fragments of 
GracUaria edults and CeUdlella 
acerosa by SRFT method was tried 
at Krusadai Island and of GelidieUa 
acerosa at Eravadi. GracUaria 
edults plants grew to a length of 
12.5 cm with an yield of 1.5 kg/m^ 
(wet). GelidieUa acerosa was found 
to grow better at Eravadi; 145 kg 
Idjy) of G. acerosa was harvested in 
the experimental farm at Ervadl. 

Growth and phenology of 
GracUaria verrucosa from natural 
populations were studied in Bet 
islands. G. eucheumoides was 
reported for the first time from the 
Indian coast (Car Nicobar Is). The 
details of some of its post fertiliza¬ 
tion stages were worked out. 

Seawater and sea bitterns were 
analyzed with a view to studying 
their effect on the growth and 
biomass production of seaweeds. 

In a bench scale experiment 
(lOOg product) on extraction of 
lambda carrageenan from Seb- 
denia and Holymentaspp.. 25-30% 
yield of the carrageenan (dry weight 
basis) was obtained. 

Alginate waste procured from 
M/s Snap Alginate Ltd was experi¬ 
mented for production of blogas. 
The waste tried with different per¬ 
centage of fresh cowdung showed 
that 20% of fresh cowdung Is suffi¬ 
cient to provide methanogens for 
the production of biogas. The 
production of gas started after 18- 
20 days and continued for 33 days 
at the rate of 1.6 litres gas/kg of 
waste/day. 

Seventy-one research papers 
were published during the year. □ 

Special Issue of JSIR on 
*Technolo£|r Management' 

Technology is the principal engine 
of economic growth In a industrial¬ 
ized or industrializing society and 
a major determinant ^ the interna¬ 
tional status of a countiy. Technol¬ 
ogy Management (1^ ^erefore is 


the key to progress and prestige In 
the modem world. However, the 
realization that TM ought to be an 
Independent and crossdlsclplinary 
area of study and enquiry is fairly 
recent. CSIR has taken the initia¬ 
tive to bring the urgency of proper 
Technology Management to the 
surface of the consciousness of the 
planners, administrators. In¬ 
dustrialists and research 
managers through a special issue 
of the Journal of Scientific & In¬ 
dustrial Research (JSIR) on Tech¬ 
nology Management (Vol.50, 
No. 10. October 1991; Price Rs 
40.00, $15, £10). This should be 
among the first Initiatives In India 
on the subject. 

Guest-edited by H.R. Bhojwani 
and V.B. Lai of the CSIR Technol¬ 
ogy Utilization Division, the special 
Issue has attracted eminent con¬ 
tributors from several countries. 
Two aspects that recetve special 
attention are; technology transfer 
from research laboratories, mainly 
publicly funded, to Industry for 
commercial exploitation, and the 
coordination between R&D and 
marketing functions of a company. 
In all. the Issue contains 12 ar¬ 
ticles. There are two contributions 
dealing with profound philosophic 
and epistemological issues, and 
country reports from the US, 
Japan. South Korea, New Zealand 
and India. 

Metcalfe and Boden suggest 
that theories of evolutionary 
change In eplstomology, economics 
and business can contribute sig¬ 
nificantly to the understanding of 
technology strategy pursued by 
firms lo gain competitive ad¬ 
vantage. 

DeGregorl puts forth a 
‘defensible’ theory of technology, 
contending that the theories of 
technology advanced by the 
proponents of appropriate technol¬ 


ogy and environmental movements 
are Inherently unsustainable. 
Moenaert et al. present an empiri¬ 
cal research study of 40 Belgium 
companies covering 80 product In¬ 
novation projects focussing on 
crossfunctional Interpersonal com¬ 
munication behaviour. R. Szakonyi 
pinpoints absence of guidance con¬ 
cerning market needs as the main 
reason for failure of technological 
Innovations and suggests way to 
ensure closer coordination be¬ 
tween R&D and marketing func¬ 
tions. BRT Frost discusses 
commercialization of nationally 
funded R&D In the US with special 
reference to Argonne National 
Laboratory. Mary Spann, Mel 
Adams and W.E. Souder present a 
theory and model of technology 
transfer In entrepreneurship. C. 
Watanabe and Tanya Clark ex¬ 
amine the government industry 
relationship In Japan and the 
mechanisms for promoting '^In¬ 
dustrial vitality. Hyung Sup Cbov 
discusses guidelines for commer¬ 
cialization of R&D results In South 
Korea and the institutional 
mechanism evolved for the pur¬ 
pose. Peter Wlnsley discusses the 
Technology Business Growth in¬ 
itiative In New Zealand. S.K. Sub- 
ramanlan and Y. Subramanian 
argue that Technology Manager 
ment In the future will not be a 
extrapolation of the past but will be 
a combination of s 3 rnthesls, sym¬ 
biosis and synergy. They review the 
Japanese scene for managing tech¬ 
nology and have a few suggestions 
for Technology Management in 
India. Graham Vickery focusses on 
advanced manufacturing tech¬ 
nologies. H.R. Bhojwani and V.B. 
Lai highlight the crucial impor¬ 
tance of the way the Government 
policies are Implemented In nur¬ 
turing Indigenous technology 
through the case study of methyl 
chlorosilanes technology. □ 
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Bhatnagar Prize-winning Work of Dr J.S Yadav 


Dr J.S. Yadav of the Organic 
Chemistry Division, Indian In¬ 
stitute of Chemical Technology 
(IICT). Hyderabad, has been 
selected (along with Dr Blman Bag- 
chl of the Solid State and Struc¬ 
tural Chemistry Unit. Indian 
Institute of Science, Bangalore) for 
the Shantl Swarup Bhatnagar 
Prize In Chemical Sciences for the 
year 1991. 



> ' 

Working In the field of 
agrochemicals. Dr Yadav has 
developed a range of pheromones 
against various pests of cotton, 
which are being employed In the 
fields successfully. Another Impor¬ 
tant area where DrYad.iv has made 
significant contributions relates to 
hydroxyfatty acid, compounds 
produced by rice plants to gain self¬ 
immunity against rice blast dis¬ 
ease. 

He has developed commercial 
processes for various anti- cancer 
agents such as mltoxantrone and 
carboplatin, antl-TB drugs like 
pyrazlnamlde and vitamins. Syn¬ 
thesis of antibiotics like ses- 
banimide, cervlnomycln. anthra- 
cycllnes, lifamycln. calclmycln and 
immunosuppressive agents, etc. 
are his other Important achieve¬ 
ments. 

He Is currently working on 
Taxol. the much sought after an¬ 
ticancer drug which can be used 


when other drugs fall as resistance 
develops and It is the only one ef¬ 
fective against ovarian cancer. He 
Is also Involved In research project 
in collaboration with TNO of The 
Netherlands, to isolate. Identify, 
synthesize and Implement 
pheromones against pests of other 
Important cash crops like 
groundnut. New processes for such 
compounds are being developed 
under sponsored projects funded 
by pharmaceutical and agrochemi¬ 
cal Industries, and in basic scien¬ 
ces, various International col¬ 
laborative projects with US, France 
and USSR are ongoing. 

Dr Yadav (bom August 1950) 
after obtaining his M.Sc. degree In 
Chemistry from the Banaras Hindu 
University joined the National 
Chemical Laboratory!NCL) Pune, 
as a CSIR research fellow. He ac¬ 
companied Dr Sukhdev to Maltl- 
Chem Research Centre, Baroda, 
and finished his Ph.D. work in 
1976. Later he went to USA and 
worked for three and a half years 
with Prof. Wenkert at the Rice 
University, Houston and Prof. C.J. 
Slh at the University of Wisconsin 
at Madison, on the synthetic 
chemistry of alkaloids and 
anthracycllnes. 

He relumed to NCL In 1981, 
and developed several methodolo¬ 
gies for pheromones and other 
biologically active compounds. 
Development of antitumor and 
antl-TB antibiotics was another 
area of his Interest during his 
tenure at NCL. He moved to IICT In 
1986. 

He was elected ‘Young As¬ 
sociate Fellow* by the Indian 
Academy of Science in 1984. He 
won the FAPCCI award in 1987 and 
the Dr S. Hussain Zaheer Young 
Scientist Award In 1990. He has 
delivered lectures In several na¬ 
tional and International symposia. 


PATENTS FILED 

189/DEL/91: A process for 
preparation of stabUlzed zirconla 
by plasma, S. Bhattachaijee, U. 
Syamaprasad, R.K. G algal! and 
B.C. Mohanty—Regional Research 
Laboratory, Bhubaneswar. 

243/DEL/91: A process for the ex- 
tractlon of potassium from 
glauconitic sandstone useful for 
fertilizer application, R.K. 
Rawlley—Regional Research 
Laboratory. Bhopal. 

244/DEL/91: A process for the 
preparation of a P K composition 
from glauconitic sandstone useful 
for fertilizer application. R.K. 
Rawlley and S.S. Amrltphale— 
Regional Research Laboratory. 
Bhopal. 

245/DEL/91: A process for the 
preparation of a PK composition 
from glauconitic sandstone using 
lowgrade rock phosphate. R.K. 
Rawlley and S.S. Amrltphale— 
Regional Research Laboratory. 
Bhopal. 

246/DEL/91: A process for 
producing a PK composition useful 
for fertilizer application from 
glauconitic sandstone, R.K. 
Rawlley and S.S. Amrltphale— 
Regional Research Laboratory, 
Bbopal. 

247/DEL/91: A process for the ex¬ 
traction of potash from glauconitic 
sandstone by using common salt, 
S.S. Amrttphale, RK. Rawlley and 
B. Kujur—Regional Research 
Laboratory, Bhopal 

368/DEL/91: A process for the 
preparation of a pharmaceutical 
composition with enhanced ac¬ 
tivity for the treatment of vitll^o, 
psoriasis, mycosis and fungoides. 
K.L.Bedl. U.Zutsht. N.Kapoor and 
J.L.Kaul—Regional Research 
Laboratory. Jammu and G.Bano— 
Govt. Medical College. Jammu. 
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A report on the R&D Programme on 
Plasma being pursued at RRL - 
Bhubaneswar appears on page 
291. Shown hare are (clockwise 
from top left): Multiple plasma tor¬ 
ches, Extended arc plasma reactor 
and Capacitively couplad R F plas¬ 
ma reactor 











Power Generation from Fossil Fuels — Problems & Prospects 


A two-day workshop on ‘Power 
Generation from Fossil Fuels — 
Problems and Prospects’ was held 
at the Indian Institute of Chemical 
Technology (IICT), Hyderabad, 
during 20-21 September 1991, 
under the co-sponsorship of IICT, 
Max Mueller Bhavan (Hyderabad) 
and IGNA-Hyderabad. 

Shrl S. Rajagopal, IAS, 
Secretary (Power), Department of 
Energy, who Inaugurated the 
workshop, remarked that coal will 
be the major fossil fuel for thermal 
power generation as India has vast 
resources of coal. Electrical energy 
is the key requirement for the 
economic progress of any country, 
particularly for a developing one 
like ours, which Is at a take off 
stage. Substantial Investment will 
therefore have to be made In the 
power sector If the growth rate for 
GDP is to be maintained. 

He Informed that the Installed 
capacity for power generation has 
risen to 66,000 MW in 1991 from 
about 1700 MW in 1950. The ther¬ 
mal power contributes about 71% 
to the total power generated. The 
plant load factor has been rather 
low and the transmission losses 
rather high, of the order of 21 -23%. 
Technically this cannot be con¬ 
sidered as transmission loss as it 
Includes pilferage also. Actual loss 
In transmission alone may be 9- 
10%. This transmission loss varies 
from State to State and Is low in 
other countries. For example, in 
FRG it IS 7%. 

Shrl Rajagopal further said 
that an additional capacity of 
38.000 MW was earlier proposed In 
the Eighth Five Year Plan to sus¬ 
tain the economic growth but this 
target had to be brought down to 
28,000 MW owing to lack of resour¬ 
ces and management problems. 
Perhaps this target may go up to 
34,000 MW. He referred to the lack 
of Integrated progress of all sectors 


connected with power generation. 
Initially, pit head plants were set 
up. as transport of high ash coal 
was not considered economic. But 
as the load centres were away from 
such power plants and as the 
power transmission facilities were 
Inadequate, power plants along the 
coast were proposed later. How¬ 
ever. a balance has to be made 
between power plants at pit head 
and at load centres. 



Shri S. Rajagopal inaugurating the Workshop 
on Power Generation from Fossil Fuels — 
Problems and Prospects 


Referring to the various 
problems faced by the power sec¬ 
tor. Shrl Rajagopal said that the 
quality of coal Is deteriorating and 
adequate supply of good quality 
coal Is not being made to power 
plants. Fly ash Is presenting a 
serious disposal problem. Instruc¬ 
tions are being Issued that for all 
future power plants it will be man¬ 
datory to find a use for fly ash, and 
power plants wfll have to create 
facilities for supply of dry fly ash to 
Interested entrepreneurs free of 
cost for 10 years. Other conces¬ 
sional facilities should also be 
given to such industries. In order 
to meet the cost for such a fty aah 


plant. It may be necessary In futur^ 
to levy a cess on power generated. 

Regarding pollution from SOg. 
he said that It is not a serious 
problem as far as India is con¬ 
cerned as the coals available here 
have a low sulphur content. Hence 
flue gas desulphurization (FGD) 
plants are not required at present. 
The large Investment required for 
such FGD plants (Rs 3500 million 
for a 1000 MW plant) may be util¬ 
ized for setting up washerles. 
Electrostatic precipitators will be 
provided in all power plants with 
an Investment ofRs 15000 million. 
India is not responsible for the 
climatic change and the standards 
for SO 2 , NOx are also not specific. 
As standards for pollutaiUs like 
NOx are not site specific they 
should not be Imported. 

Shrl Rajagopal indicated that 
coal gasification will be given ade¬ 
quate support, and referred to the 
efforts made by Dr Ram K. Iyengar 
of CSIR to put up a demonstration 
plant. His Ministry, he said, has 
provided about Rs 1000 million for 
setting up an Integrated Gasifica¬ 
tion Combined Cycle (IGCC) 
demonstration plant which will 
form the forerunner for future com¬ 
mercial plants. Fluidized Bed Com¬ 
bustion is also appropriate for 
intermediate scale power plants. 
Use of coal gas In boilers may also 
have to be examined. He was glad 
to note that R & D Institutes are 
showing Interest In power genera¬ 
tion technology and overall 
economic development. He wanted 
the environmentalists to keep the 
need for country’s economic 
development in mind and suggest 
measures for minimizing pollution. 

Shrl D. Auroi|i. IAS. Additional 
Chief Secretary. Government of 
Andhra Pradesh, in his remarics as 
Chalnnan of the Inaugural session 
referred to the loss in use of power 
besides the jtran«nlsaki;a msHfc In 
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A,P, Agricultural sector which con¬ 
sumes about 50% of power, the 
istage because of inefllcient use 
'is as high as 25-30%. In order to 
make the agricultural sector con¬ 
scious of this wasteful use of power 
and to promote efllciency, taxation 
may have to be resorted to. For 
con)bating pollution, technologies 
with minimum expenditure will 
have to be developed. 

Referring to the massive threat 
to the environment by the various 
pollutants. Dr P.J. Bumke, Direc¬ 
tor, Max Mueller Bhavan, 
Hyderabad, emphasized the need 
to deal adequately with the release 
of CO 2 Into the atmosphere. Dr 
S.K. Rao of IICT highlighted the 
^ activities ofhls institute In the area 
of coal. DrY.S. Sadanandam, Vice- 
President, Indo-German Nackon- 
takt Association, gave a brief 
account of IGNA. 

Dr Ram K. Iyengar, Additional 
Director General, CSIR, In his ad¬ 
dress spoke about the possibility of 
flotation technique for cleaning 
finely ground coal. He said that the 
coal-water mixture is good for easy 
transport and can be used In place 
of liquid fuels. To solve the fly ash 
problem, IGCC maybe attractive as 
ash Is transformed into an ag¬ 
gregate In the gaslfler stage Itself 
and Is not carried to the power 
plant. He cited the work of CFRI, 
CBRI and CGCRI on the utilization 
of fly ash. According to him, fly ash 
sluny can be used for back Ailing 
of pits dug for laying pipe lines. 

Dr E. Richter, DMTInstltute for 
Heat and Power Generation, Essen, 
FRG, referred to the difference In 
culture between India and Europe. 
Though science and technology is 
same all over the world and Is 
meant for serving society, applica¬ 
tion of technology has to be dif¬ 
ferent for Europe and India to suit 
local conditions. The Indian coal is 
different and therefore, the tech¬ 
nology has to be different, said Dr 
Richter. 


Dr R Vaidyeswaran, Convener 
of the Workshop, proposed a vote 
of thanks at the Inaugural func¬ 
tion. 

In all eight papers were 
presented In the workshop. In the 
paper on Thermal Power — Its Im¬ 
portance and Future for India' by 
Shrl S.K.Das Gupta, Member 
(Thermal), Central Electricity 
Authority (presented by Shrl 
M.A.Ramanan), the developments 
In the field of thermal power 
generation In the country were 
analyzed under four categories — 
growth of installed capacity and 



Or E. Richter addressing the Workshop 


share of thermal power, increase in 
unit size, technological develop¬ 
ment and cost trends. The paper 
described that the thermal share 
has Increased to about 69% In 
1990-91 as compared to 53% In 
1975-76. The unit size has also 
Increased to 500 MW from less 
than 100 MW in late sixties. The 
cost has Increased to Rs 20000- 
22000/kW from Rs 4600/kW In 
1980. The paper predicted that coal 
will continue to occupy a major 
portion of power generation 
capacity, and as coal quality Is 
deteriorating, technologies to effect 
fuel saving, reduce specific Invest¬ 


ment cost and minimize environ^ 
mental damage have to be 
developed. Instead of depending on 
foreign technology. Indigenous 
R&D efforts should he given fillip. 
New generation technologies lite 
IGCC and FBC should be given due 
consideration. Maximizing electri¬ 
city production by sustained R& M 
efforts In the short term and adopt¬ 
ing new and reliable technologies 
In the long term, improving ef¬ 
ficiency by operating the units near 
rated capacity and fuel ofl conser¬ 
vation are some of the strategies 
suggested. 

The paper on ‘Efficient Manage¬ 
ment of Thermal Power Stations In 
India! by Shrl P. Kamala Kumar. 
Chief Engineer (Generation), 
APSEB, Hyderabad, presented an 
analysis of various factors used to 
judge the overall performance of a 
thermal station like PLF, specific 
coal and oil consumption, auxiliary 
power, energy generated per kW. of 
Installed capacity and number'Of 
persons employed per MW of in¬ 
stalled capacity. Efficient manage¬ 
ment should also pay attention to 
fuel, steam and heat loss. It was 
pointed out that instead of Judging 
the performance of a plant on PLF 
alone, maintenance Index indicat¬ 
ing generation loss due to plarmed 
and forced outage and fuel Index, 
l.e., heat rate from coal and specific 
oil consumption should also be 
considered. The paper referred to 
the need to utlll:K the fly ash for 
manufacturing building materials. 
The factors for designing the boiler 
and fuel handling equipment like 
‘corrosion of fire side surface, slag¬ 
ging and erosion properties of ash. 
combustion characteristics of coal 
and moisture content of fuel were 
also referred to. Newer methods 
like FBC were also discussed. 

Dr E. Richter of DMT Institute 
for Heat and Power Generation 
presented two papers. In his first 
paper on 'Application of Processes 
for SO 2 and NOx Removal In FRG*. 
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he emphasized the need to reduce 
emissions from coal and od-flred 
power plants. In FRG, the annual 
SO 2 emissions havi been reduced 
from 1.55 million (onnes in 198210 
0.53 million loimes in 1989. They 
are to be further reduced to 0.34 
million tonnes by 1993. Over 135 
Hue gas desulphurization plants 
(FGD), corresponding to a thermal 
capacity of 40,000 MWe, are in 
operation in FHG. For plants with 
a capacity of more than 300 MW, 
SO 2 removal to the cjctent of 85% 
subject to a maximum of 400 
ing/m^ (STT’) in gas is necessary. 
For NOx removal, the standard is 
200 mg N02/nr. The total NOx 
emissions have been reduced from 
0.75 million tonnes in 1982 to 0.2 
million tonnes in 1991, for a total 
capacity of 32,000 MW. The com¬ 
mon P'GD system uses lime or cal¬ 
cium carbonate for wet scrubbing, 
giving calcium sulphate as 
byprod\ict. Regenerative scrubbing 
system uses magnesium hydroxide 
or sodium sulphite as absorbent. 
The SO 2 thus recovered can be 
processed to give liquid SO 2 . sul¬ 
phuric acid or S. Spray adsorption 
process uses lime water injection 
and SO 2 is recovered as 
CaS03/CaS04 as dry powder. Ac¬ 
tive coke can be used as an ad.sor- 
bent for SO 2 at temperatures ol 
90-150”C. Scrubbing with am¬ 
monia helps In removal of NOx in 
presence of a catalyst llkeTi02.1'he 
selective catalytic reduction step 
can be used before the air 
preheater or after FGD. Active coke 
along with NH 3 helps in simul¬ 
taneous removal of SO 2 and NO. 
The various reactions taking place 
during FGD and NOx removal were 
discussed. 

In his second paper on ‘Coal 
Combustion in Atmospheric and 
Pressurised Fluid Beds', Dr Richter 
traced the development of FBC and 
CFBC, the Influence of coal quality 
and additives for reducing CO, NO 
and SO 2 emissions. The effect of 
Ca/S ratio, particle size, average 


bed temperature and coal ash con¬ 
tent on sulphur capture In the bed 
was discussed. Atmospheric FBC 
is in use all over the world for a 
capacity of 30,000 MWth. TVA's 
bubbling FBC plant of 160 MW and 
NSP retrofit plant of 125 MWe are 
some of the large Installations. NOx 
emissions from FBC and CFBC 
were also discussed. PFBC Is being 
developed for combined cycle 
operation. Two designs — GT cycle 
with air cooled PFBC and waste 
heat steam cycle or Integrated com¬ 
bined cycle with water cooled PFBC 
— are being developed. Such PFBC 
plants are being set up In Stock¬ 
holm, US and Spain. PFBC com¬ 
bined 'with gasification is the 
system being developed by British 
Coal. 

Dr Ram K. Iyengar, Additional 
Director General, CSIR, In his 
paper on *IGCC: An Environmen¬ 
tally Benign and F-fflcient Option 
for India' gave an account of the 
study made by a committee for the 
selection of appropriate gasifica¬ 
tion technology for IGCC. He dis¬ 
cussed the parameters used for 
such evaluation process technol¬ 
ogy efficiency, plant efficiency, 
economic factors, environmental 
factors and commercialization 
status. Data from the trial runs 
from 24 t/d gasification pilot plant 
of IICT, and 150 t/d combined 
cycle demonstration plant of BHEL 
In Tlruchlrapalli were used to 
evaluate moving bed gasUlcation 
technology. 

Dr Iyengar pointed out that 
moving bed gasification technology 
has flexlblllly in using high ash 
coal. For evaluating other gaslflca- 
tlon technologies, data from 
process licensors were used and a 
techno-economic evaluation was 
made for slurry feed entrained bed, 
dry feed entrained feed and pres¬ 
surized fluid bed. Slurry feed sys¬ 
tem was not found suitable due to 
high ash content and the necessity 
to add flux. Oxygen-blown dry feed 


entrained bed gaslfler gives high 
efflclency, but this advantage Is 
lost due to the large oxygen plant 
required. Air-blown fluidized bed 
technology appears attractive. The 
specific capital cost and cost of 
power are comparable to pul¬ 
verized fuel fired plant with FGD. 
The technology however has been 
shown on demonstration scale and 
high ash coal has not been tried. 
Hot gas clean up Is yet to be proved 
on large scale. Moving bed gasifica¬ 
tion technology results In higher 
efficiency than the PC plant. Capi¬ 
tal cost and cost of electricity are 
marginally higher than PC plant. 
Among the various advantages of 
IGCC, the lower specific coal con¬ 
sumption results In lower CO 2 
emission than PC plant. Dr Iyengar 
pointed out that it is necessary to 
build a demonstration plant based 
on fluidized bed to fully explore this 
technology for high ash coal. 

In the paper on ‘Indian Coals 
and Their Suitability for IGCC 
Power Generation’, Dr S.K. Rao and 
others from IICT gave a summary 
of the test data with different coals 
and Neyvell lignite In the 1 tomie/h 
pilot plant at IICT, based on moving 
bed gasification process, and 
showed that high ash coals can be 
successfully processed In this type 
of gasifier. With Increasing pres¬ 
sure of gaslficalton cold gas ef¬ 
ficiency, gas composition, HHV of 
gas carbon conversion and specific 
throughput improve. Though 
oxygen-steam gasification Is supe¬ 
rior to air-steam gasification, as It 
results In higher CV of gas and 
requires smaller vessel dimen¬ 
sions. the capital and operating 
costs and auxiliary power require¬ 
ments are more for the former. 
Using the data from the elaborate 
tests conducted In the pilot plant 
with North Karanp^ira coal both In 
oxygen-steam and air-steam 
modes of operation, the process 
was scaled up to an IGCC plant of 
600 MW capacity, giving an overall 
efficiency of 34.2% (2514 
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kcal/kWh based on HHV of coal). 
Thirteen gasifiers would be re¬ 
quired for processing 449 ton- 
nes/h of coal air-steam mode. 
IICT Is In a position to provide the 
process design for large gasifiers of 
3.7 m dlam. 

The paper on ‘Status of Fluid 
Bed Processing of Coal and Its 
Potential for Power Generation 
using High Ash Coal’ by Shrl K.T. U. 
MalUah, General Manager, BHEL, 
Tlruchlrapalll. traced the develop¬ 
ment of fluid bed combustion 
abroad and In India. BHEL has 
designs up to 30 MWe FBC based 
on bubbling bed and so far con¬ 
tracted 26 FBC units ranging from 
1.5 to 95 toimes/h of steam. It 
dealt with CFBC technology and 
described the 1 m^ CFBC set up in 
Tlruchlrapalll. The developments 
on PFBC and fluidized bed gasifica¬ 
tion for combined cycle power 
generation were also referred. The 
6 torme/d PFBC unit of BHEL was 
described. The paper suggested 
that exiting 30-60 MWe power 
plants may be retrofitted with IGCC 
technology. 

In his paper, Shrl P.P. Arvlnd 
of Administrative Staff College of 
India, Hyderabad, dealt with the 
policy matters on environmental 
management, pointing out the 
need for integrating economic and 
environmental policies. An 
analysis done by him showed that 
environmental costs for power 
generation are 2.19 p/kWh and 
desirable environmental project 
costs are about 11 p/kWh which 
Include FGD and coal beneflcla- 
tlon. 

Each presentation of the paper 
was followed by discussion. 

The workshop was attended by 
170 delegates from R&D Institu¬ 
tions. BHEL, CEA, State Electricity 
Boards and Engineering organiza¬ 
tions. The delegates were shown 
round the coal pilot plants of BHEL 
and IICT In the Moula All campus. 


The workshop Included a panel 
discussion and based on the dis¬ 
cussion at this session, the follow¬ 
ing recommendations were made: 

1. As electricity Is essential for 
the Industrial and economic 
development of the country and as 
coal Is the country’s largest fossil 
fuel resource, expedient measures 
are required to be adopted to deal 
with the problems relating to the 
use of high ash coal to meet local 
requirements and the technologi¬ 
cal and environmental needs. 

2. Prospects of using the 
country’s low grade coal for power 
generation more efficiently and 
satisfying the minimum environ¬ 
mental regulations with regard to 
SO 2 . NOx and particulate matter 
are bright. Such systems like 
IGCC. PFBC. CFBC. etc. should be 
developed to suit the local condi¬ 
tions. These systems will also help 
reduce CO 2 emission which Is one 
of the causes for the green house 
effect. 

3. As Indian coals have high 
ash content and future projections 
with regard to quality of coal Indi¬ 
cate ash content around 45% or 
even more, thermal power plants 
should be designed to suit such 
coal. While planning such power 
plants. Integrated Infrastructural 
development for the coal mines and 
transport should get due impor¬ 
tance. 

4. In order to improve the PLF 
and availability of the existing pul¬ 
verized coal-fired boilers, pit head 
plants for preparation of coal like 
deshallng should be set up. This 
will result In supply of coal of 
uniform size and also in consider¬ 
able saving In transport costs. 

5. Efforts should be made to get 
more power from the existing 
plants by Improving PLF by R&M, 
better load management and In¬ 
creasing efficiencies by suitable 
measures like training of man 
power and good O&M practices. 


6. The old coal-fired boilers 
which have to be phased out 
should be retrofitted with Improved 
systems like fluid bed combustors. 
Installation of small plants based 
on bubbling fluid bed combustion 
technology In remote areas should 
be studied for adoption to avoid 
long and costly transmission net¬ 
work. 

7. As fly ash is causing a 
serious disposal problem par¬ 
ticularly In view of the high ash 
content of coal, available tech¬ 
nologies for making bricks, con¬ 
crete blocks, pozzolonlc cement 
and for road laying and reclama¬ 
tion of low lying areas should be 
utilized with suitable Incentives. 
New technologies should also be 
developed. 

8. As sulphur content In In¬ 
dian coal Is comparatively low. pol¬ 
lution due to SO 2 Is not a cause of 
concern at present. However, while 
designing future power plarits, 
suitable provision for space should 
be made for the Installation of FGD 
plants at a later date when re¬ 
quired. 

For future thermal power 
plants, design should result in low 
NOx emissions. 

9. In the long range. Improved 
systems of power generation will be 
required to be adopted to Improve 
efficiency, to cut down water re¬ 
quirement and to reduce emis¬ 
sions. Systems like IGCC. PFBC, 
etc. should be developed on a 
demonstration scale level to suit 
high ash coal. This will enable the 
country to design such plants in a 
decade or so. Economics should 
not be the prime factor while set¬ 
ting up such demonstration plants. 
These plants will help the country 
to gain valuable experience, train 
personnel and gather useful data. 
Such experience Is not available 
abroad with low-grade high ash 
coal. These demonstration plants 
can be set up In a phased manner 
using the existing facilities In some 
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locations for coal handling, water 
supply, etc. 

10. To meet the challenge of 
using low-grade high ash coal elh- 
clently and In an environmentally 


sound manner for power genera¬ 
tion, an integrated R&D 
programme of developing Improved 
systems should be initiated involv¬ 
ing coal and power technologists. 


environmentalists, planners and 
others. For such a programme, all 
support should be provided. In¬ 
cluding funds for the setting up of 
demonstration/pilot scale plantsQ 


CSIR Golden Jubilee Lecture 


Natural Science and The Indian Cultural Tradition 


As a part of its Golden Jubilee 
Celebrations, CSIR is organizing a 
series of twelve distinguished lec¬ 
tures. called ‘CSIR Golden Jubilee 
Lectures’. The first lecture of the 
series was delivered by Prof. 
Deblprasad Chattopadhyaya on 
‘Natural Science and The Indian 
Cultural Tradition’, at IIT-Delhl on 
22 November 1991. 

Prof. Chattopadhyaya in his 
lecture emphasized the relevance 
of studying the development of 
science in the ancient era. Though 
more work on science got done in 
the last 50 years than perhaps In 
the past more than 2000 years, it 
Is from the past that we can learn 
about the factors responsible for 
suppression of the progress of 
science. India could relapse into a 
‘stone age’ if the processes that 
frustrated the growth of science In 
the ancient era are allowed to revi¬ 
talize, warned Prof. Chattopad¬ 
hyaya. 

Indian science can be regarded 
older than Greek science — the 
Indian ‘Uddalaka Asrunl’ of 
seventh or eighth century BC made 
major contribution to the scientific 
thinking long before Thales of 
Greece. The regression of science in 
India started around fifth centuiy 
AD, but the beginning of the sup¬ 
pression of science in the country 
dates much earlier, to the era of 
Yajurveda’, around 1100 BC. 

The Yajurveda says. “Brahmins 
must never practice medicine be¬ 
cause it Is unclean”. In the Rigveda, 
the science of human cure is Idol- 
lied — In fact medicine is repre¬ 
sented by two gods. 


The traditional Indian Society 
was divided into various castes, the 
Ideological basis of the division 
based on the ‘past actions’ or 
‘karma’. Since In practice of 
medicine, there was no mention of 
karma, the doctors were then the 
only scientists who defied the su¬ 
perstition and orthodoxy, and con¬ 
tinued their work keeping four 
factors in mind; knowledge of 
medicine, cleanliness, mental 
courage and compassion for the 
patient. As they had to mix with all 
kinds of people in the course of 
their practice, the custodians of 
orthodoxy and superstition held 
the doctors in low esteem. 

In the eleventh century. Prof. 
Chattopadhyaya said, we had a 
remarkable scientist who visited 
India, and through whom we can 
differentiate between ‘science’ and 
‘non-science’. A scholar in Greek, 
Persian and Sanskrit, Al-Berunl 
had an open mind. Though a 
staunch Muslim, he was not a 
fanatic or a fundamentalist, and 
quoted from Bhagval Gita In his 
work. 

Attracted by the Indian 
astronomical literature, he ad¬ 
mired Varahamlhlra immensely. 
Varahamlhlra clearly described the 
solar and lunar eclipses. AI-Berunl 
considered Brahmagupta as the 
greatest astronomer of India—who 
made meticulous calculations on 
the eclipses. But when superstition 
and obscurantism become very 
strong one way perhaps is to give 
In! To please the custodians of 
religion. Brahmagupta gave sup¬ 
port to orthodox thoughts though 


not believing them. In the first 
chapter of his classical work he 
says that eclipses ait caused by 
demons, but in the later chapters 
he sounds highly scientific and 
provides mathematical con¬ 
clusions. 

It was not only in India that the 
development of science was sup¬ 
pressed. Parallels can be found in 
China where major technological 
contributions like gunpowder and 
printing technology remained un- 
explolted. 

Citing examples from Greece 
and Italy, Prof. Chattopadhyaya 
said that Socrates was accused of 
‘corruption of the youth’ and 
‘neglect of the gods whom the city 
worships and practice of religious 
novelties’. As a brave and honest 
person, he treated the charge with 
contempt and made a ‘defence’. He 
accepted the chalice of hemlock 
with a smiling face rather than 
compromise! Galileo on the other 
hand tried to placate the clergy, 
though he denounced the very 
foundation of superstition. His ear¬ 
lier works were met with great 
criticism which made him 
frustrated. But later he wrote to 
Pope and got the permission to 
write ‘as long as he discussed his 
findings noncommittal/. His book 
Dove ne t congressl di quattro gior- 
nate si discorre spore i due nuissimi 
sistemi del rnondcltdlemaico e 
copemicano (Dialggue Concerning 
the Two Chief World Systems — 
Ptolemaic and Copemican), pub¬ 
lished In 1632 with fuU imprimatur 
of censors, did not face hostility 
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and was greeted with great en¬ 
thusiasm. 

Science by itself is not harmful 
I but It has been used at times to 
meet the sinister goals of a few, 
making the scientists frustrated, 
said Prof. Chattopadhyaya citing 
the example of destruction of 
Hiroshima and Nagasaki by the use 
of atom bombs. □ 


Bio-hydrometallurgical 
processing of copper 
ores 

The production of copper in the 
country is quite less in comparison 
to Its demand: In 1989-90, only 
55.400 tonnes -of the metal was 
produced against a demand of 
1,35,000 tonnes. The Hindustan 
Copper Limited Is the major 
producer of copper In the country. 
Its Malanjkhand copper mine 
generates large quantities of 
oxidlzed/seml-oxldlzed ore and 
lean sulphide ores of copper which 
are not suitable for the existing 
copper smelter. 

To explore the commercial 
viability of a blo-hydrometallurgl- 
cal route for treating the ore. HCL 
sought consultancy from the 
Reglor^al Research Laboratory 
(RP?L), Bhubaneswar. The aim was 
to recover copper from 
Malanjkhand sulphide ores 
through column leaching (bac¬ 
terial), solvent extraction and 
electrowinning. 

The bacterial solution 
generated in the 200 litre bacterial 
film oxidation unit (BACFOX) was 
used to leach 6-8" size 3 tonnes of 
Malanjkhand sulphide ore con¬ 
taining 0.2% copper. In an FRP 
column having 1 m diameter and 3 
m height. The leach liquor contain¬ 
ing 0.5 g/lltre copper was 
processsed through a continuous 
solvent extraction and eleclrowln- 
nlng {6 lltre/h) steps. The copper 
recovered was of 99.^ purity. The 


project has been completed at a 
cost of Rs 0.28 million and the 
report submitted. 

The report describes the results 
of experimental work carried out to 
optimize conditions for bacterial 
leaching of the ore. solvent extrac¬ 
tion. electrowinning of copper and 
regeneration of leaching medium. 
A process flow-sheet along with the 
equipment flow diagram has been 
proposed. HCL is likely to apply 
this process at Its Malanjkhand 
mine site. When the plant comes 
up it would be the first of Us kind 
in India. □ 

R & D Programme on 
Plasma at RRL- 
Bhubaneswar 

Plasma has now been recognized 
as one of the elTicient technologies 
In metallurgy, chemical engineer¬ 
ing. physics, materials science and 
space science. Thermal plasma, 
which is mostly produced by arc 
and has different modifications 
such as torch, plasmatron. etc. 
which operate in the temperature 
range 2000-15000 K. Is now an 
established technology to Increase 
productivity while reducing 
processing cost. It enjoys several 
advantages over conventional 
heating methods: availability of 
high temperature and high energy 
density, enhanced reaction 
kinetics, fast quenching rate, con¬ 
trol over oxldlzlng/rcduclng at¬ 
mosphere, greater throughput, low 
capital investment and less pollu¬ 
tion. Besides the thermal plasma, 
RF plasma plays an important role 
In processing high purity materials 
(for electronics, optoelectronics, 
laser, etc.) as it obviates the con¬ 
tamination owing to electrodes and 
crucibles. 

Some examples where plasma 
technology can be used ad¬ 
vantageously are; 

Beneficfation of Miiierals: Complex 
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minerals like rhodonite, Umenlte, 
beiyl, euxenlte and zircon are easl* 
ty dissociated to mixtures of dif¬ 
ferent primary oxides through 
thermal dissociation of plasma. 

Smelting, Melting and Refining: 
Ferro alloys can be processed by 
direct smelting of their respective 
ore fines without agglomeration, 
utilizing carbothermic reduction. 
Clean and controlled environment 
in plasma furnaces result in mini¬ 
mum loss of alloying elements like 
Mn, Mo and Mg, permitting strict 
control on composition of wide 
variety of steels. It Is possible to 
purify highly oxldizable elements 
like Ta and T1 by plasma melting 
and refining. The quality of these 
metals is comparable to or some¬ 
times even better than the metals 
produced by vacuum induction 
melting and electron beam melting. 
Preparation of nitrogen enriched 
Fe-Cr and steel Is easily feasibly In 
thermal plasma as the solubility of 
nitrogen In the metal Increases in 
plasma many fold, sometimes even 
by 100 times. 

Chemical Synthesis: Chemicals 
like MgO catalyst, hydrogen 
peroxide, halocarbons, thbcotroplc 
silica. TlOa pigment and gases like 
ozone, acetylene, ethylene and 
nitrogen oxides can be synthesized 
by plasma and In many cases these 
processes work out to be cheaper 
than the conventional ones. Ther¬ 
moplastic. thermo-setting poly¬ 
mers. high temperature or 
photosensitive polymers, pol>Tner 
membranes for Ion separation, 
fibres, conducting and supercon¬ 
ducting polymers are prepared bv 
plasma polymerization using Rf' 
plasma. 

Ceramics: Refractory oxides, car¬ 
bides. nitrides and oxynitrides aic 
used In preparation of sintered 
products and In coatings by plas 
ma spray of powders. Slrurliir.il 
refractories like alumina, zlrconla 
and other refractory oxlde.s, car¬ 
bides and nitrides can lu 
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Regional Research Laboratory, Bhubanes¬ 
war. has carried out studies to recover cop¬ 
per from Malanjkhand sulphide ores 
through the bio-hydrometallurgical route, 
for the Hindustan Copper Limited (p.291). 
Shown here are column leaching and sol¬ 
vent extraction - electrowinning units. 


spherldlzed with desired structural 
modifications by heat affection In 
thermal plasma for a wide range of 
applications. Powders produced by 
condensation of vapour (produced 
by plasma) have larger surface 
areas and show particle size In the 
submicron range. 

The Special Materials Division 
of the Regional Research 
Laboratory (RRL), Bhubaneswar, 
has been pursuing an R & D 
programme on plasma for the last 
five years. The Division has In¬ 
digenously developed different 


types of extended arc (dc) plasma 
reactors for smelting ore fines, 
melting and refining of metals, syn¬ 
thesis of carbides, dissociation of 
zircon, stabilization of zlrconla, 
toughening of zlrconla and 
alumina, etc. Anew facility for 120 
kVA dc reactor fitted with plasma 
torch Is being created. It is planned 
to prepare nitrogen enriched Fe-Cr. 
nitrogen steel, high pure tantalum. 
Fe-Tl. Fe-Mo using the above torch 
type reactor. A versatile RF plasma 
reactor (100 W) has been installed 
for synthesis of different com¬ 


pounds and polymers and their 
deposition in thin film forms. □ 


Red Pigment from 
Waste Iron Chloride 

The Regional Research Laboratoiy 
(RRL). Bhubaneswar, has an R & D 
programme on the utilization of 
waste iron chloride from metallur¬ 
gical and metal industries as well 
as Iron scrap from workshops. One 
of the Important products that can 
be obtained by treating iron 
chloride is the red oxide ^ iron. 
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When Iron scrap is used. It is first 
dissolved in conunerclal or waste 
hy drochloric acid to obtain iron (ID 
chloride. A good quality black oxide 
is then prepared and roasted to get 
the red oxide. 

Iron oxide black itself is a sale¬ 
able and key intermediate as Its 
quality has a direct bearing on the 
qualify of the red oxide. Basic work 
carried out at RRL-Bhubaneswar 
has established that a good qualify 
black oxide can be obtained by the 
oxidation of iron (II) hydroxide 
produced by the addition of various 
alkalies to iron chloride solution. 
Although conditions have been 
^ specified for a number of alkalies. 


lime is preferred due to economic 
viablUfy. The complete recovery of 
the byproduct calcium chloride 
makes the process pollution-free. 

The process know-how referred 
to NRDC for commercial exploita¬ 
tion has been released so far to five 
parties: M/s Indian Chemical In¬ 
dustries. Aligarh: M/s Rohlt 
Chemical and Allied Industries, 
Sallewal (H.P.): M/s Oriental Agen¬ 
cy, Berhampur; M/s Colabo 
Chemicals. Hyderabad and M/s 
Feres Chemicals, Thenl (Tamil 
Nadu). 

The process details have been 
patented (Indian Patent Nos 
143745 and NF/26/89). □ 


price of Omeprazole Is Rs 2 
lakh/kg. 

In addition. Gemfibrozil, a 
potent antl-cholesterostatlc drug is 
now being manufactured by M/s 
CADILA, based on the technology 
developed by these scientists. They 
have also developed a process for 
an anti-histaminlc drug Astemlzole 
which is ready for commercializa¬ 
tion. □ 

CSm Young ScienUst 
Award-winning 
Contributions of 
Dr Ahmed Kamal and 
Dr T. K. Chakraborty 

Dr Ahmed Kamal and DrT.K. Chak- 
raborty of the Indian Institute of 
Chemical Technology (IICT). 
Hyderabad, have been awarded 
CSIR Young Scientist Award in 
Chemical Sciences for the year 
1991. 

Dr Ahmed Kamal 

Dr Ahmed Kamal. after graduating 
from the Osmanla University and 
obtaining Master’s degree In Or¬ 
ganic Chemistry from the Aligarh 
Muslim University in 1977, worked 
as a CSIR research fellow for his 
Ph.D. degree and obtained M.PhU 
and Ph.D. degrees in 1979 and 
1982 respectively from AMU. In 
1983, he Joined IICT. Hyderabad, 
as a Scientist in Organic Chemistry 
Division. 

Dr Kamal’s research work has 
been mainly in the bloorganlc 
chemistry and biotechnology 
areas, l.e. enzymes as biocatalysts 
in organic synthesis and drug 
design by receptor fit. His earlier 
contributions related to the 
development of new methodologies 
for the synthesis of biologically im¬ 
portant compounds. He was 
awarded the Young Muslim Scien¬ 
tist Award (1988) by the Muslim 
Association for the Advancement of 
Science. In 1989. Dr Kamal did his 
postdoctoral research work in the 


Development of Synthetic Drugs: CSIR Techno¬ 
logy Award winning Contributions of nCT 


Dr A.V. Rama Rao, DrM.M. Guijar 
and Dr M.N. Deshmukh of the In¬ 
dian Institute of Chemical Technol¬ 
ogy (IICT), Hyderabad, have been 
selected for the CSIR Technology 
Award (1991) for the development 
of synthetic drugs. 

These scientists have 
developed several innovative and 
cost effective technologies for the 
essential drugs which Include 
Etoposide (anticancer), AZT (antl- 
AIDS), S-Tlmolol maleate (an¬ 
tiglaucoma). Omeprazole (anti- 
ulcer), Astemlzole (antl-hls- 
taminic). Gemfibrozil (anti- 
cholesterol). Norfloxacin and 
Ciprofloxacin (antl-bacterlal). The 
scientists have developed the first 


chiral technology in the country for 
the anti-glaucoma drug S-timolol 
maleate starting from sugar. S- 
Tlmolol is now manufactured by 
FDC-Bombay, based on IICT tech¬ 
nology and is also exported to other 
countries. 

They have also developed the 
technologies for the anti- bacterial 
quinolones. Norfloxacin and 
Ciprofloxacin. These are the best 
broad-spectrum antibiotics now 
manufactured In the country by 
M/s CIPLA, Bombay. The technol¬ 
ogy for the latest anti-ulcer drug 
Omeprazole, possessing distinctive 
superiority and advantages over 
Ranltldln and Clmelldln, was also 
developed by them. The current 
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field of bloorganlc chemistry In 
U.K. 

Enzyme catalyzed processes 
when compared to chemical 
methods often offer significant ad¬ 
vantages over conventional reac¬ 
tion techniques, such as efficiency, 
regio- and enantloselectlvlty. Dr 
Kamal has successfully employed 
enzymes as biocatalysts for the 
first time in the cycllzatlon of labile 
functionalized substrates, novel 
enzymatic cycllzatlons, catalase- 
mediated cycllzatlons, enzymatic 
deprotection methodologies, en¬ 
zymatic oxidative conversion of 
thlo to 0X0, enzymatic enan- 
tloselectlve ring-opening of 
epoxides and biotransformations. 
This exciting and challenging area 
of research has considerable 
potential in the biotechnological 
development. He Is currently work¬ 
ing on several enzyme-mediated 
chemical transformations. 

Recently, molecular recogni¬ 
tion of DNA has made spectacular 
advances. As such, small 
molecules could now be designed 
as ligands that recognize particular 
sequences of base pairs on a strand 
of DNA. This may lead to new 
therapies for genetic diseases, 
some kinds of cancer and further¬ 
more. as probes of DNA structure. 
During his studies on interaction 
of tricyclic compounds with DNA. 
Dr Kamal has investigated for the 
first time the nature of secondary 
interactions which are considered 
to.be crucial for recognition of par¬ 
ticular sequences of DNA prior to 
covalent attachment. 


Presently, he is engaged in the 
design and synthesis of sequence- 
selective DNA binding ligands as 
potential anti-cancer agents In col¬ 
laboration with the School of Phar¬ 
macy and Biomedical Sciences. 
Portsmouth Polytechnic. UK, 
under the British Councll-CSIR 
Link Programme. 

Dr T.K. Chakraborty 

Dr Chakraborty did his Ph.D. work 
under the guidance of Prof. S. 
Chandrasekaran at IIT-Kanpur, 
and obtained the degree In 1984. 
Thereafter he went to work with 
Prof. K.C. Nlcolaon at the Univer¬ 
sity of Pennsylvania, Philadelphia. 
USA. His work there led to the suc¬ 
cessful completion of the total syn- 
thesls of polyenlc macrollde 
Amphotericin B — one of the most 
complex molecules synthesized so 
far. 

On his return from USA. he 
Joined IICT In 1987. and within a 
veiy short span of time he has 
made significant contributions to 
many areas like organosllanes, 
macrolldes. Immunosuppressive 
agents, glycopeptldes and other 



cyclic peptides, synthetic peptide 
vaccines and total synthesis of 
various other biologically active 
natural products. 

Organosilanes: A highly In¬ 
novative work on organosllanes 
has been Initiated by him. Tem¬ 
porary Incorporation of sllyl group 
as dummy substituent on epoj(y 
ring ensures high regloselectlvlty 


In the ring opening of 2,3-epa>^ 
alcohols with azide ion. 'Substrate 
controlled* regloselectlvlty hasf^ 
been achieved, for the first time. In 
the epoxide ring opening which 
gives an easy access to many mul- 
tlfunctionalized chiral molecules, 
specially chiral amino alcohols, 
amino acids and hydroxy amino 
acids. This is an extension of his 
earlier work on the syntheses of all 
possible stereolstrmers of P- 
hydroxy-a- amino acids, which has 
led to a total synthesis of MeBmt, 
the unusual component of Im¬ 
munosuppressant cyclosporine. 

Immunosuppressant FK-506: 

In the continuing search for new 
immunosuppressive agents no 
other compound has evoked so 
much interest as FK-506, a novel 
23-membered blcycllc macrollde. A 
formidable tasTk undertaken by him 
to synthesize this structurally 
complex molecule having 14 chiral 
centres is nearing completion. 

Clycopeptide Antibiotic Van¬ 
comycin: A major project has been 
undertaken recently to synthesize 
glycopeptlde antibiotic vancomycin 
and other members of this family. 
Used widefy in the treatment of 
staphylococcal Infections, these 
compounds express their an- \ 
tlblotic activity inhibiting bac¬ 
terial cell wall biosynthesis by 
selectively binding to the C-ter- 
minal D-Ala-D-Ala residues of pep- 
tidoglycan precursors. Though 
these compounds are known for 
over thirty years, their synthesis 
has not been reported so far be¬ 
cause of their complex structures. 

Novel methodologies for the 
construction of blsaiyl ether and 
biphenyl moieties present in this 
family of compounds have now 
been developed. An efficient 
method to synthesize chiral a- 
amlno acids, specially a-aiyl 
glycines, present abundant^ In 
these glycopeptldes, has also been V 
developed based on dlastereoselec- 
tlve Strecker ^thesis using o- 
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phenyl glyclnol as chiral auxiliary. 
Easy availability of this chiral 
^auxiliary in both enantiomeric 
forms allows the synthesis of L- as 
well as nonproteogenlc D- amino 
acids In multigram quantities. Be¬ 
sides, easy removal of this chiral 
auxiliary by oxidative cleavage 
makes It an ideal choice for the 
synthesis of very sensitive a-amlno 
acids. The methods developed have 
also been successfully applied in 
the synthesis of structurally 
similar K-13. a highly potent non¬ 
competitive Inhibitor of angioten¬ 
sin converting enzyme. 

Protein Phosphatase Inhibitor, 
Nodularin: Work has been Initiated 
on the total synthesis of cyclic pen- 
tapeptlde nodularin, toxin 
produced by cyanobacteria. This 
also has been found to be potent 
protein phosphatase Inhibitor. A 
novel pathway has been developed 
for the synthesis of ADDA, a unique 
C-20 amino acid of this,.molecule, 
which Involves the construction of 
all the four chiral centres present 
in ADDA from a single chiral epoxy 
alcohol. The same concept has 
been extended to the synthesis of 
Ahda, a novel ji-amlno acid of 
Scytonemln A, possessing potent 
calcium antagonistic properties. 

HIV-1 (AIDS) Protease Inhibitor: 
Human immunodeficiency (AIDS) 
virus type-1. HIV-1, attacks body 
cells by binding to CD 4 . the surface 
glycoprotein found on a subset of 
T-lymphocytes. The binding takes 
place through the envelope 
glycoprotein gpl20 of HIV-1. 
Studies directed towards the in¬ 
hibition of binding of gp 120 to CD 4 
will help to arrest the infection of 
body cells by AIDS-virus. Work has 
been initiated to study the binding 
of small peptides to the 403-421 
segment of gp-120. There is 
another way. of inhibiting the 
replication of HIV-1, "nie gag and 
pol genes of HIV-1 are translated as 
two po^roteins which are sub¬ 
sequently cleaved by HlV-r 


protease to structural proteins of 
the virus core essential for 
retrovirus replication. Effective In¬ 
hibition of HIV-1 protease involves 
replacement of sclssUe dIpeptIde of 
an oligopeptide substrate with 
nonhydrolyzable synthetic 
hydroxy ethylene or 
dihydroxyethylene Isosteres which 
act as transition state analogue 
and mimic the tetrahedral Inter¬ 
mediate formed during the en¬ 
zyme-catalyzed hydrolysis of the 
peptide bond. An efficient 
methodology has been developed 
for the construction of very useful 
hydroxyethylene Isostere amino 
acid analogues starting from, for 
the first time, a carbohydrate 
precursor, and has been applied for 


the synthesis of Boc-Phe 
'P(CH(OBn)CH 2 lGly, the hydroxy¬ 
ethylene Isostetlc moiety of potent 
HIV-1 protease inhibitor. 

Synthetic Peptide Vaccines: 
Studies have been initiated on the 
synthetic peptide vaccines. Work 
on the synthesis of 137-160 seg¬ 
ment of VP 1 protein of A22 strain 
of foot and mouth disease virus is 
currently under progress. 

Ttmotol Maleate: The techno¬ 
logy for p-adrenerglc antagonist 
timolol maleate used for the treat¬ 
ment of eye-disease glaucoma has 
been developed as a stepping stone 
to make IICT the leading institute 
in India In the field of chiral 
drugs. □ 


BUILD TECH’91 - National Seminar on Recent 
Developments in Building Materials & Construc¬ 
tion Technology for Quality, Speed and Economy 


The Central Building Research In¬ 
stitute (CBRl). Roorkee. organized 
the two-day national seminar 
•BUILD TECH-gr. Jointly with SVS 
Consultant. Hyderabad. In 
Hyderabad, during 10-11 October 
1991. More than 100 delegates rep¬ 
resenting various government, 
semi-government, autonomous, 
public and private organizations 
participated. 

Speaking at the Inaugural 
function. Smt. Kumud Ben Joshl 
(former Governor of A.P.) and Shrl 
Janardhan Reddy. Minister for 
Labour, Employment and Housing, 
Government of Andhra Pradesh, 
stressed on the need to work for 
Science & Technology delivery and 
participation. They said that this 
aspect must receive joint attention 
of those who in some or the other 
way tend to be a link between the 
laboratory and the intended user. 

The seminar consisted of fol¬ 
lowing six technical sessions: Con¬ 
struction techniques; Comfort, 
safely and maintenance: Building 


Industries and Housing finance; 
Building materials; Mass building 
projects case studies; and Feed¬ 
back studies throughout India of 
projects having utilized CBRI 
processes/techniques/systems. 

The valedictory function, co- 
chalred by Dr K. Keswa Rao, Chair¬ 
man, Rajiv Gandhi Technology 
Mission for Rural Poor and Shrl' 
B.N. Reddy. ex-M.P., stressed upon 
a dire necessity for going into the 
transfer mechanism which Is not 
understood by the majority of those 
Involved in this sector. □ 


NEW PUBLICATIONS 

Mining the Ocean 

Mysterious, unforgiving, bountiful, 
capricious and unpredictable, 
oceans have fascinated man 
through the ages. The songs of the 
waves and the lure of adventure 
have exerted powerful influence on 
the future of nations and mankind. 
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Now, as never before, the 
oceans arc yielding Iheir secrets. 
Rich repositories of valuable me¬ 
tals are part of the marine treasure 
trove awaiting retrieval. From salt 
to gold, from petroleum to 
uranium, the cornucopia of the 
seas overflows. 

This attractive and lavishly il¬ 
lustrated book, second In the series 
of popular science books for 
children being brought by CSIR 
(PID) In the Council's Golden 
Jubilee Year, reveals the timeless 
secrets of the seas. It unfolds In 
exquisite detail the bounty that 
seas hold in reserve, and highlights 
man's attempts at mining the 
oceans. 

The book (author: T.K.S. Mur- 
thy. Price: Rs 12) can be had from: 
The Sales & Distribution Olflcer. 
PID, Dr K.S. Krlshnan Marg. New 
Delhi 110012. 

CECRl - Memoirs 1990 

The Central Electrochemical Re¬ 
search Institute (CECRl). 
Karaikudl. has brought out the 
publication ‘Memoirs 1990' which 
contains abstracts of the papers 
published during 1990 in the 
CECRl journal Bulletin of 
Electrochemistry, and also the 
abstracts of the research reports of 
the CECRl scientists, published in 
journals like Journal of 
Electrochemical Society, Journal of 
Metals, Journal of Applied 
Electrochemistry, Tools & Alloy 
Steels, Talanta and International 
Journal of Hydrogen Energy. 

For copies of the above publica¬ 
tion, please write to: The Director, 
CECRl, Karaikudl 623006. □ 


Honours & Awards 

Dr R. Subba Rao 

Dr R. bba Rao. Head. Oils and 
Fats Di\iSlon. Indian Institute of 
Chemical Technology (IICT). 
Hyderabad, has won the Dr S. 


Husain 2^heer Memorial Award 
1990 of the Oil Technologists' As¬ 
sociation of India (OTAl) for his ex¬ 
cellent work on reactions of 
unsaturated fatty acid 
methylcsters, studies on prepara¬ 
tion and analysis of dimer acid 
esters and synthesis of some Im¬ 
portant chemicals. 

Dr T.N.B. Kaimal Sc 
Ms M. Saroja 

Dr T.N.B. Kaimal and Ms M, Saroja 
of the Oils and Fats Division, IICT- 
Hyderabad, have won the G.S. 
Nevalla Memorial Award 1990 of 
the Oil Technologists' Association 
of India (OTAI) for the best paper 
published In all Issues of the jour¬ 
nal of OTAI, which appeared during 
the previous calendar year. 

Dr R.S. Balakrlshna 

Dr R.S. Balakrlshna of the Organic 
Coatings and Polymers Division, 
IICT-Hyderabad. has been 
awarded the R.B.G.V. Swalka 
Memorial Award 1990 by the Oil 
Technologists' Association of India 
(OTAI) for his excellent work on 
preparation and synthesis of 
blnders/coatlngs suitable for 
electrodeposition, their perfor¬ 
mance and evaluation, using In¬ 
digenously available raw materials 
namely vegetable oils, cardanol, 
etc. 

Dr M.K. Gurjar 

Dr M.K. Guijar of the Organic 
Chemistry III Division, IICT- 
Hyderabad. has been nominated as 
a Member to the International Car¬ 
bohydrate Organisation (ICO), to 
represent India in the most pres¬ 
tigious body of Carbohydrate 
Chemists. □ 


PATENTS FILED 

477/DEL/91: An Improved device 
for manufacturing metal matrix 
composites by liquid metallurgy 
technique and a process therefor, 


T.R Ramamohan. B.C. Pal. K.G. 
Satyanarayana and A.D. 
Damodaran—Regional Research 
Laboratoiy, Trivandrum. □ 


NOMINATIONS INVITED 


CSIR Young Scientist 
Awards: 1992 

Nominations are invited by the 
Council of Scientific & Industrial 
Research for the 1992 CSIR Young 
Scientist Awards. The awards are 
to be given for research contribu¬ 
tions made primarily in India 
during the past five years. The age 
of nominees should not be more 
than 35 years as on 26 September 

1991. Regularly employed scien¬ 
tists working* in CSIR system arc 
eligible for consideration. 

The awards, each of the value 
of Rs 10,000, are given annually for 
notable and outstanding research, 
applied or fundamental, in the fol¬ 
lowing disciplines: (1) Biological 
Sciences, (2) Chemlc^ Sciences. 
(3) Earth, Atmosphere. Ocean and 
Planetary Sciences. (4) Engineering 
Sciences and (5) Physical Sciences 
(Including instrumentation). 

Nominations should be sent as 
per the prescribed pro forma (20 
copies) by registered post, giving 
statement of work and attainments 
of each nominee. The attainments 
of the nominee during the past five 
years may be highlighted and sent 
alongwlth one set of reprints of re¬ 
search papers publl^ed during 
the 5-year period. Nominations 
signed the sponsors should be 
sent marked 'confidential' to the 
Head. Human Resource Develop¬ 
ment Group. Extramural Re¬ 
search. CSIR Coniplex, Pusa. New 
Delhi 110012, by. 31 January 

1992. Regulations governing the 

prize and the pro forma for nomina¬ 
tion may be obtained from the 
above address. q 
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Micropilot set-up for production of Zeolite A, ■ detergent builder, from ksolln 
(left), and rotary kiln reactor for llmenita reduction at the Regional Research 
Laboratory, Trivandrum. A report on the R&D activities of the laboratory 
during the year 1990 appears on p.298. 








REGIONAL RESEARCH LABORATORY, TRIVANDRUM 

R & D Highlights: 1990 


The major R&D activities of the 
Regional Research Laboratory 
(RRL). Trivandrum, relate to: 
Product lon/proccsstng of oil palm, 
coconut cream and spices; Blora- 
tlonal methods of Insect control; 
Production of alcohol through fer¬ 
mentation of carbohydrates; Was¬ 
tewater treatment; Superconduc¬ 
tivity; Advanced Al-matrlx com¬ 
posites; Extraction of rare earths; 
Production of synthetic rutile from 
llmenlle; Value-added products 
from clays; Speciality polymers and 
Photochemistry. A brief account of 
the significant RAD attainments of 
the laboratory during 1990 Is 
pre.senled here: 

Oil palm. In the years to come, 
will be a major source of edible oil 
in India since massive efforts arc 
being made to develop oil palm 
plantations in Andhra Pradesh, 
Karnataka and Maharashtra. RRL- 
Trlvandrum Is a pioneer institution 
In the country, which has 
developed expertise and In¬ 
frastructure to provide S&T sup¬ 
port to oil palm development. The 
laboratory had earlier set up a 
demonstration plant at ICAR- 
Palode for raw palm oil extraction, 
with a capacity to process 1 tonne 
FFB/h. The plant Is operational 
with an efficiency and product 
quality comparable to that found 
elsewhere. After the successful 
demonstration of the plant, the 
laboratory entered Into an agree¬ 
ment with the Andhra Pradesh 
Cooperative Oil Seeds Growers 
Federation for the establishment of 
the first Indigenous, commercial 
palm oil mill in West Godavari Dis¬ 
trict of Andhra Pradesh. Several 
modifications have been incor¬ 
porated In the design of the mill for 
better operational ease and ef¬ 
ficiency on the basis of the ex¬ 


perience gained from the 
demonstration plant. The mill Is 
being set up and Is expected to be 
commissioned soon. 

With,a view to developing a dry 
fractionation technique for the 
separation of palniolein fraction 
from crude palm oil, 2-4.5 kg batch 
trials were made with and without 
the addition of 0.1% palm kernel 
oil, and using a cryostat. The op¬ 
timum temperature and holding 
time were found to be 27±1“C and 
4-5 h. respectively. Stindiig was 
done at 500 rpm. The yield of pal- 
molcln fraction was found to be 
65-75% and 50-55% for the treated 
and untreated batches, respective¬ 
ly. 

Physico-chemical and bio¬ 
chemical invesllgatlons on oil palm 
related to: Ultrastinicture studies 
on oleosomes (fat storage subcel- 
lular organelles) of oil palm fruit 
mesocarp, using transmission 
electron mlcro.scope; Localization 
of glyo,xysomes In the germinating 
oil palm seed during 
embiyogenesis; Assay of key en- 
z>'nies of glyo.xylate cycle in the 
gemilnatlng oil palm seed; Lipid 
profile of mesocarp and exocarp of 
three varieties of oil palm fruit 
(Dura, Plsifera and Tenera); Lipid 
composition during palm fruit 
development and Distribution of 
pigments In oil palm fruit during 
development. 

The demonstration plant for 
coconut cream, being set up at the 
Kalamasserry Industrial Estate In 
Cochin, Is a full-fledged pilot plant 
with a capacity to process 1000 
nuts/shlft. The activities during 
the year comprised completion of 
the plant building, design and 
fabrication of additional equip¬ 
ment, Us instaflatlon and carrying 
out of trial runs. During the plant 


trials. It was observed that 
sterilization of canned coconut 
cream In a stationary retort at 20 
psl for 15 min (optimum time and 
temperature required to prevent 
microbial spoilage) affected the 
quality of the product adversely. 
Rolling the cans whllp sterilization 
facilitates faster heat penetration 
and distribution. A rotary retort, 
which can hold 600 cans of 
204x301 size, was designed and 
fabricated for this purpose. 

During germination of oil 
seeds, the utilization of lipid > 
proceeds through glyoxylate cycle 1 
which converts acetyl CoA Into 
oxaloacetate resulting In the syn¬ 
thesis of sucrose and other sugars. 
The mechanism of fat mobilization 
and metabolism could be different 
particularly In the case of coconut 
which has a highly developed func¬ 
tional haustorlum formed only 
during germination. A detailed 
analysis for fat, sugar, proteins and 
non-protein nitrogen from the dif¬ 
ferent regions of the germinating 
coconut endosperm collected 
during different stages of germlna- { 
tlon (starting from 8th week up to 
20th week at 2-week Intervals) was 
carried out. Studies on key en¬ 
zymes of glyoxylate cycle In ger¬ 
minating coconut endosperm were 
also carried out. 

Hlstochemlcal localization of 
catalase, the marker enzyme, was 
carried out In the germinating 
coconut endosperm alongwlth 
other Important constituents like 
fats and sugars. The studies 
showed catalase activity and high 
concentration of sugar In the outer 
part of the haustorlum compared 
to other parts. The fat content was 
lower In the outer part showing 
that the coconut haustorlum Is ac- V 
lively Involved In the blotransfor- 
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mation of lipids to sugars for the 
embiyogenesls. 

An Innovative method. Involv- 
|lng the use of microwaves, was 
developed to inactivate lipase en¬ 
zyme present in oil palm fruits and 
rice bran, for which patents have 
been filed. 

Under the Spices Programme, 
18 major cultlvars and three new 
genotypes were systematically 
analy^d for their quality charac¬ 
teristics. A technique for microen¬ 
capsulation of Ills and oboresens 
was optimized. Microencapsulated 
spice flavours were made and sup¬ 
plied to the entrepreneurs for 
market evaluation. 

Studies were made on the basic 
chemistry of terpenyl glycosides of 
cloves, non-saponlflable con¬ 
stituents of cardamom, con¬ 
stituents of a new leafy spice 
essential oil Vayana, and 
molecular complexatlon of ginger 
flavour. Encapsulation of fresh 
ginger aroma was tried- using BCD 
based on the general principles of 
gas-llquld. liquid-liquid and solid- 
liquid complexatlon methods. 
Direct addition of hydro-dlstUled 
oil into saturated aqueous solution 
of BCD gave best results with 
respect to yield and quality of the 
product. 

The laboratory continued its 
studies towards developing insect 
pheromones and antifeedants, 
under its programme on bloratlon- 
al Insect control. The phytocheml- 
cal Investigation on Piper and 
MaUotus was continued, and 
crotepoxide was isolated from the 
berries of wild pepper. Piper at- 
tenuatum in good jields. Its an- 
tlfeedant activity on Pollu beetle 
was observed to be: 50-60% inhibi¬ 
tion at 100 ppm level and more 
than 90% inhibition at 200 ppm 
level. Further trials were in 
progress at NRCS, Calicut. 

A four-step process was 
developed for the preparation of (2)- 


3- dodecen- l-ol E-2-butenoate, the 
sex pheromone of sweet potato 
weevil. In response to the success¬ 
ful field trials carried out In col¬ 
laboration with CTRI. Trivandrum, 
large scale preparation of the 
pheromone and development of Its 
slow release formulation were un¬ 
dertaken. 

The studies on high sugar fer¬ 
mentation with Immobilized cells 
showed that Immobilized cells can 
ferment very rapidly up to a con¬ 
centration of 6C)0g/l, converting all 
the sugars Into alcohol In 24h 
duration. Based on these results 
two patents were filed. 

The project on continuous fer¬ 
mentation of alcohol using cassava 
starch hydrolysate In a cell Immo¬ 
bilized bioreaclor was pursued and 
some of the defects observed 
during large-scale trials were rec¬ 
tified by modifying the reactor 
design. 

A sponsored project funded by 
DBT to a tune of Rs 3.2 million was 
Initiated. Under this project, strain 
improvement studies on bacillus 
were being pursued for preparing 
the CGTase enzyme. 

The first full-scale plant based 
on the process developed at RRL for 
the treatment of wastewaters from 
natural rubber centrifuging fac¬ 
tories was nearing completion at 
the factory site of M/s A. V. Thomas 
& Co. near Punalur, Kerala. The 
plant makes use of the activated 
sludge process to reduce the high 
BOD level of the wastewater. 

The studies made by the 
laboratory on performance of the 
wastewater treatment plant at M/s 
Hindustan Latex Ltd, Trivandrum, 
revealed the need to add a deam- 
monlatlon step to limit the free am¬ 
monia content to less than 2 mg/1. 
The sponsored programme of M/s 
Green Valley Chemicals, for 
generation of basic engineering 
data for the process to recover 
chemicals by treating effluents 


from the sulphate plant reached 
the pilot plant demonstration level. 

The laboratory is participating 
in the SQUID programme of CSIR, 
and Is also studying the processing 
and fabrication of superconducting 
wires, colls and sheets, and basic 
aspects of superconductivity. 

In the area of particulate 
ceramics, studies were made on 
boehmlte sol derived alumina pow¬ 
ders, preparation of aluminium 
tltanate powders through sol-gel 
technique, alumina cerla com¬ 
posite powders through sol-gel 
decomposition and metal nitrate- 
urea decomposition technique, 
and tape casting of Pr doped zinc 
oxide varistors. 

Under an RRL-BHEL pro¬ 
gramme on superconductor wires, 
citrate gel derived YBCO powder 
prepared at the laboratory was 
used to draw Ag clad wires at BHEL 
through ‘powder in tube’ method. 
Two batches of the powders sent 
were used for wires, and Jc as high 
as 1600A/cm^ was obtained. This 
value Is the highest ever reported 
in the countiy. 

Work was continued on the 
development of high strength high 
modulus aluminium alloy matrix 
composites using indigenously 
available abrasive grade (SlCp) 
powder. Under a project on 
preparation of graphite dispersed 
aluminium alloy (LM6) matrix com¬ 
posites, the graphite distribution in 
cast cylindrical composite ingots 
was evaluated by qualitative metal- 
lographic technique. The results 
confirmed the earlier findings; a 
flow chart was developed for the 
synthesis of the composite. 

Studies were continued to 
determine the beneficial effects of 
rare earth (RE) addition to com¬ 
mercial aluminium alloys and to 
establish the optimum amount of 
RE required during SG iron 
making. 
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As lanthanides have superior 
fluorescent, magnetic, optical and 
catalytic properties, demand for 
them is increasing. But similarities 
in their chemicai nature make the 
mutual separation and purification 
of lanthanides a difficult task. The 
laboratory Is working on the 
m- Jelling of liquid-liquid extrac- 
t‘nn route for Industrial separation 
of these rare earths, and on the 
large scale synthesis of FiEP-EHP. 

A prcxess was being developed 
at the laboratory to produce syn¬ 
thetic rutile from ilmenlte, based 
on direct reduction of Ilmenlte with 
coal followed by aeration leaching. 
The attractive features of the 
process are low pollution, belter 
economic viability and ease of 
operability owing to the absence of 
acid leaching step. On the basis of 
results obtained during laboratory 
studies and micro pilot plant inves¬ 
tigations. a Joint proposal for set¬ 
ting up a 5 tonnes/day pilot plant 
was submitted to M/s Indian Rare 
Earths Ltd. Efforts were continuing 


to develop the ilmenlte direct 
reduction technology at pilot plant 
scale with the help of M/s Sponge 
Iron Ltd. Hyderabad. 

Under a sponsored project of 
M/s Bharat Starch and Chemicals 
Ltd. on production of Zeolite A from 
the abundantly available china 
clay resources of Kerala, the 
laboratory carried out optimization 
studies of the different steps in¬ 
volved in the conversion of kaolin 
to Zeolite A, viz. aging, 
metakaollntzation and crystal¬ 
lization. A report incorporating the 
results was submitted to the com¬ 
pany which has signed an MoU 
with the M/S Kerala State In¬ 
dustrial Development Corporation 
for promoting a Rs 500 million 
project for the manufacture of 
Zeolite A. 

For making coir-polymer com¬ 
posites. conditions were optimised 
and a demonstration plant was set 
up. under a project sponsored by 
the Coir Board. A large number of 
pannellngs were being produced in 


the demonstration plant for field 
trials. 

Studies were made on in¬ 
herently fire retardant 
polyurethanes and polyesters 
using functionalized cardanol. 
Synthesis of a series of bifunctional 
monomers of cardanol are en¬ 
visaged for polyesters and 
polyurethanes. Synthesis of a few 
dlazo coupled cardanol- 
amlnophenol systems was being 
attempted. . 

The studies In the field of 
photochemistry were focussed on: 
phototransformations and 
mechanistic investigation of 
selected organic substrates, 
homogeneous and heterogeneous 
photoelectron transfer process and 
polymer chemistry. Polymerizable 
chromophores (S-acryloy-1-0- 
ethylxanthate) were prepared and 
copolymerized'with styrene/ me¬ 
thylmethacrylate. Irradiation of 
these polymers in solution or as 
films led to efficient 
photocrossllnklng. □ 


INSTITUTE OF MICROBIAL TECHNOLOGY, CHANDIGARH 

R&D Highlights; 1990-91 


The R&D activities of the Institute 
of Microbial Technology (IMTECH). 
Chandigarh, during the year 1990- 
91. under its various thrust area 
programmes were as follows: 

Development of site specific 
drug delivery systems: The in¬ 
stitute is exploring the possibility 
of using the interactions between 
cell surface receptors and their 
ligands for delivering drugs to 
tumour cells selectively. The 
specificity and high elhclency of the 
‘scavenger-receptor’ mediated en- 
docytlc pathway appear ap¬ 
propriate for this purpose. This 
receptor system recognizes 
polyanlonlc macromolecules such 
as maleylated bovine serum al¬ 
bumin (MBSA) and is present only 


on the surface of cells of monocyte- 
macrophage lineage. After high af¬ 
finity binding with cell surface 
receptors. MBSA is internalized 
and degraded in the lysosomes. IM¬ 
TECH had earlier shown the 
feasibility of using MBSA as a car¬ 
rier of drugs to macrophages both 
in vitro and in vivo for the elimina¬ 
tion of intracellular microbial infec¬ 
tions such as leishmaniasis and 
tuberculosis. It had also estab¬ 
lished that the scavenger receptors 
can modulate the Intracellular con¬ 
centration of the drug. 

In the studies made during the 
year, the above rationale was ex¬ 
tended for delivering drugs specifi¬ 
cally to tumour cells of macrophage 
origin, for its eventual application 


tn the treatment of human diseases 
like histiocytic malignancies where 
the neoplastic cells belong to mac¬ 
rophage lineage. For this purpose, 
daunomycln (DNM) was coupled 
with MBSA by glutaraldehyde and 
the conjugate was subsequently 
purified by Sephadex G-50 column 
chromatography and extensive 
dialysis. Stoichiometric estimation 
revealed that 3-4 moles of DNM 
were coupled to each mole of 
protein. It was also shown that 
MBSA-DNM uptake by tumour 
macrophages follow saturation 
kinetics, suggesting that the con¬ 
jugate is recognize^ by a limited 
number of binding sites on the cell 
surface. This high affinity binding 
leads to rapid internalization and 
degradation of the drug conjugate 
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in the lysosomes. Moreover, the 
d^radatlon of the drug conjugate 
is Inhibited by unlabelled MBSA, 
^fucoldln. dextran sulphate, 
’"polylnoslnic acid and polyguanyllc 
acid, indicating that it is taken up 
by the cells through scavenger 
receptors which recognize these 
ligands. The results obtained also 
demonstrate that this conjugate is 
recognized only by the tumour cells 
of macrophage lineage and not by 
the non-macrophage tumour cells. 

Selective delivery of drugs to 
malaria tr^ected erythocytes: With 
a view to developing a system for 
antibody-mediated selective 
delivery of cytotoxic compounds 
(antlmalarlal/hemolytlc) to rodent 
malaria Infected RBC, efforts were 
\ made to obtain antibodies specifi¬ 
cally recognizing infected 
erythrocytes (IRBC) and to estab¬ 
lish that the component{s) recog¬ 
nized are present on the surface of 
IRBC. 

Novel petroleum e^loration 
strategies: The objective of this 
project was to devise easy-to-use 
diagnostic probes capable of 
detecting the presence of hydrocar¬ 
bon utilizing bacteria charac¬ 
teristic of oil bearing formations. 

It was reported earlier that an¬ 
tibodies against two proteins (58 
kDa and 42 kDa) Isolated from In¬ 
dian oil-fleld bacteria are very 
specific and react with cells grown 
only on propane or butane. These 
two proteins are constituent parts 
of a molecule of more than 300 
kDa. Their presence In membrane 
as well as in the cytoplasmic frac¬ 
tions was shown by Western blot¬ 
ting. A 4.9 kb cloned genomic 
fra^nent was found to express the 
58 kDa protein. 

Since these two antibodies 
could detect all isolates capable of 
growing in propane and butane, it 
was of interest to see if these could 
be used to detect the presence of 
similar proteins in bacteria capable 
of growing only on butane and not 


on propane. Western blotting using 
these two antibodies failed to 
detect the presence of a protein 
recognized by these antibodies 
both In the membrane as well as In 
the cytoplasmic fractions of such 
bacteria which are able to grow 
only on butane. This suggests that 
the protein Involved In butane 
utilisation m bacteria, which could 
utilize both propane and butane. Is 
antlgenlcally different from that 
present In bacteria which can grow 
on butane only. 

To estimate the approximate 
molecular weight of the whole 
protein, cytoplasmic fractions (par¬ 
tially purified by DEAE- cellulose 
or crude) were passed through 
Sephacryl S-300, S-400 and S- 
500. Fractions giving positive reac¬ 
tions were always found In the void 
column suggesting that the native 
protein is larger than 500 kD In size 
or the protein assumes an ag¬ 
gregated form. 

A simple method for direct 
spotting of soli suspension on 
nitrocellulose membrane and 
detection of hydrocarbon utilizing 
bacteria in the sample was stand¬ 
ardized. 

The 4.9 kb EcoRl fragment was 
mapped with respect to six restric¬ 
tion sites. Orientation of the Insert 
In lambda gill was determined. 

The whole fragment and sub¬ 
fragments were used as probes for 
detection of hydrocarbon utilizing 
bacteria. Among about 30 different 
bacteria tested, the probes showed 
strong positive hybridization only 
with the hydrocarbon utilizing bac¬ 
teria. DNA probes, unlike Im¬ 
munological probes, showed 
positive hybridization with DNAs of 
hydrocarbon utilizing bacteria, ir¬ 
respective of the growth substrate. 
Therefore, they may be useful for 
detecting particular types of 
microorganisms. 

Regulation oj the Immune sys¬ 
tem This project Is intended to un- 



Ovalbumtn and KLH speclfic!|'* 
helper cell lines were established. 
Antigen specific virgin and memory 
B-cells were isolated and charac* 
terlzed. Functional processed an¬ 
tigens were isolated. Two non-IL -1 
membrane-bound proteir 
molecules of 135 kD and 97 kD 
were Isolated from mouse 
peritoneal macrophages by SDS gel 
electrophoresis. These molecules 
Induced the proliferation and dif¬ 
ferentiation of ovalbumin specific 
T-helper cells only In presence of 
isolated functional antigen-IAcom¬ 
plex. It was demonstrated that 
these molecules also regulate T-de- 
pendent antigen-specific B-cell 
responses. 


Development of plasmid vectors 
for expressing cloned foreign genes 
tn the yeast S. cerevisae: An at¬ 
tempt was made to construct a 
yeast strain which would retain 
plasmids under non- selective con¬ 
ditions, by Introducing a null 
mutation In one of the essential 
genes of the yeast, and ensuring at 
the same time that this gene is 
present In a functional form on a 
plasmid harboured by the mutant. 
FUN 81 was the gene selected and 
to Introduce a null mutant In FUN 
81 gene by deletion disruption, the 
FUN 81 gene contained In a 5.7 kb 
yeast fragment was first subcloned 
into pUC 18. thus creating a plas¬ 
mid pTKF3. Then a 1.83 kb clal 
fragment was deleted from pTKF3 
and a 1.5 kb fragment containing 
kanamycln resistance gene from 
tn903 was Introduced. The new 
plasmid thus created was named 
pTKF7 and It was introduced Into 
the S. cerevisae strain DJ 211 
alongwlth the plasmid pEDI and 
then scored for ura+. geneticln 
resistant colonies. Since pTKF7 
cannot replicate In yeast, such 
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colonies would arise only If the 
kanamycln resistance gene gets In¬ 
serted Into FUN 81 In the 
chromosome by homologous 
recombination through the yeast 
sequences flanking the APH gene 
present in pTKF7. thereby creating 
a disruption deletion (null muta¬ 
tion) In the chromosomal FUN 81 
gene. This way the two strains with 
putative null mutation in FUN 81 
were constructed. 

To convert the chimeric plas¬ 
mid containing FUN 81 Into a 
suitable expression vector, It was 
desired to clone the PGK promoter 
of yeast Into the plasmid and then 
make it regulatable by bringing it 
under the control of lambda Cl 
repressor operator system. As a 
first step, the Cl repressor gene of 
the phage was cloned In the yeast 
vector YEP51 under the gal 10 
promoter to obtain plasmid yC 1. 
Expression of the C1 gene was con¬ 
firmed by Western blotting and im¬ 
munofluorescence studies with 
antibodies raised against Cl 
protein in rabbit. A plasmid carry¬ 
ing PGK promoter with an 
upstream (21 bp) Cl operator se¬ 
quence and a downstream P- galac- 
tosidase reporter gene attached to 
it was introduced into the strain W 
303-IB/p yCl. A 20-fold higher 
level of Induction ofp-galactosldase 
was obtained when the transfor¬ 
mant was grown on glucose, in¬ 
stead of galactose, indicating that 
the Cl repressor operator system 
of phage In the experiment set up 
was fully functional In yeast and 
could regulate the PGK promoter. 

A 21 mer operatot sequence 
(OKI) was cloned In plasmid pMBLfl 
(a derivative of plasmid pMBL 216, 
constructed in IMTECH) In the pGK 
promoter and was introduced Into 
E. coll NFl. The activity of the pGK 
promoter of yeast S, cereolsoe was 
found to be maximum at SO'^C. 'Hie 
activity Is controlled at the level of 
transcription. This was also found 


to be true for URA3 and TRP1 genes 
in E. colL 

Feasibility and optimization 
studies for fermentation processes: 
Studies under this broad-based 
project are directed towards op¬ 
timisation of fermentation condi¬ 
tions for: (a) the production of 
ethanol from molasses, using fed 
batch and continuous stirred tank 
reactors, and (b) rlfamycln B to S 
conversion using soluble and Im¬ 
mobilized rlfamycln oxidase. The 
rlfamycln B to S biotransformation 
process was demonstrated to 
another pharmaceutical company 
and an agreement was signed with 
the company for adoption of the 
process in Its new rlfamycln fer¬ 
mentation unit. 

The Microbial Type Culture 
Collection Facility, Jointly spon¬ 
sored by the Department of 
Biotechnology and CSIR, ex¬ 
perienced an Increased demand of 


An International Workshop on 
Human Centered Systems was 
held at the National Institute of 
Science. Technology and Develop¬ 
ment Studies (NISTADS). New 


Its services by the community of 
microbiologists. During 1990-91, 
576 requests for Its services were 
fulfilled as against 239 in the pre¬ 
vious year. 

The Biochemical Engineering 
Research and Process Develop¬ 
ment Centre added a number of 
downstream processing capa¬ 
bilities to Its repertoire. The Centre 
provided assistance to several In¬ 
dustries as well as research or¬ 
ganizations and ifniverslties. 
Collaborative work was under¬ 
taken with industrial organizations 
for commercialization of the know¬ 
hows for ethanol production and 
conversion of rlfamycln B to 
rlfamycln S. 

The Distributed Information 
Centre on Blolnformatlcs con¬ 
solidated Its modus operandl and 
catered to a number of requests for 
bibliographic searches from the 
scientific community. □ 


Delhi, during 18-20 November 
1991. Inaugurated by Shrl Pranab 
Mukheijee, Deputy Chairman, 
Planning Commission, the work¬ 
shop came up as a part of the 



Dr Ashok Jain delivering his address at the International Workshop on Human Centered ^tenra 
Seated on the dais (from righi) are: Shri Pranab Mukhetjee, Shri Manmohan Singh and 

Shri M.A. Oureshi 
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research programmes at NISTADS. 
ITTs and a number of universities 
In India and their continuing infor¬ 
mal linkages, and also as a part of 
the research programmes of the 
International Network on Human 
Centered Systems. It was attended 
by over 60 participants from seven 
universities, three IlTs and a few 
research centres from India. The 
foreign delegates were from six 
universities from UK, Germany. 
Italy and Japan and also from other 
research centres, some of which 
are exclusively Industrial. Par¬ 
ticipants were from such diverse 
fields as computer science, cogni¬ 
tive science, mathematics, 
philosophy, economics, sociology, 
p^chology, and political science. 
Many participants brought in their 
discussions references to tradition¬ 
al Indian theories, which enabled a 
discourse between modem logic, 
mathematics and computational 
theories, and both traditional and 
social theories. 

Inaugurating the workshop, 
Shrl Pranab Mukheijee endorsed 
the necessity of a cognitive trans¬ 
formation and a corresponding 
theorization. He emphasized that 
to enable contemporary com¬ 
puterization becoming a modem 
social and cMllzatlonal enterprise, 
what we need to do is to transform 
institutions, organizations and ex¬ 
pectations of our people. To achieve 
this, a cognitive theorization is 
needed. What it calls for is some¬ 
thing big, not Just limited to com¬ 
puter hardware or software but 
aiming at the changeabilities of 
human mind, knowledge and its 
congealed fonns as machines. Man 
and Machine thus appear together. 
Our future cannot IM a copy of the 
experience of the industrial world. 
Shrl Mukheijee remarked. But the 
future must ensure knowledge and 
well-being for the hundreds of mil¬ 
lions In the rural India, in villages 
as well as in small towns. 


Dr Ashok Jain. Director. NIS¬ 
TADS. in his welcome address 
dwelt on Jawaharlal Nehru's vision 
of an India with its teaming popula¬ 
tion knowledgeable and happy. 

Shrl Manmohan Singh, past 
President. Confederation of En¬ 
gineering Industries, emphasized 
in his presidential remarks the 
need of Indian theories, culture 
and situations to be taken into ac¬ 
count while working on computers. 

Shrl MA. Qureshi, Scientist. 
NISTADS. proposed a vote of 
thanks at the Inaugural session. 

The three-day workshop was 
divided into six technical sessions 
and-a plenary session. The six ses¬ 
sions were on: (1) Representation- 
structures on human and 
machine. (2) Reason and emotion- 
approaches to convivial work. (3) 
Facts and practical reasoning—or¬ 
ganized liinlts to cognition and nor- 
matlon. (4) Advanced integrated 
manufacturing and the shaping of 
industrial cultures, (5) Economic 
innovation In the age of diversity, 
valorization, scope and networks, 
and (6) 'fhe culture of the artificial 
and the future of human society. 
Twenty-two research papers were 
presented in these sessions, and 
each of the presented papers dwelt 
on aspects relating to cognition. 
Representation and rationality, 
especially as considered 
phenomenologically and as 
demanded by computational re¬ 
quirements, remained a major 
point of debate. Human body and 
machine or any other artifact were 
considered together and compared 
from western and Indian theoreti¬ 
cal vantages. Problems of action, 
especially moral action and know¬ 
ing. in the presence of a statistlcal- 
driven and reasoning computer, 
were presented, drawing upon In¬ 
dian theoretical traditions. As an 
extension of this, reflected in 
western thinking on cognition, 
machine and freedom and or¬ 


ganizations were also discussed in 
a number of papers. A few presen¬ 
tations discussed in detail the con¬ 
struction of rationality as 
economically and socially con¬ 
sidered. or the concept of artificial 
and system when man-machine 
are considered together. A number 
of participants dwelt on the Intri¬ 
cate details of man- machine Inter¬ 
action. such as on aspects of skill, 
on specified skill and dialogues, on 
dialogues, on story-answering, etc. 
Some speakers related these with 
general problems of Institutions 
and organizations, on notions of 
skill and on global competitiveness 
and learning. 

The plenary session, which was 
also the concluding session, dwelt 
on the debates relating to human- 
centeredness and the emerging 
need of theoretical tools necessary 
to comprehend the problems of 
cognition. Most of the speakers felt 
that the theorization of domain of 
cognition was needed, and in the 
absence of any such theory, re¬ 
search could onfy be piecemeal. 
The delegates from abroad 
deliberated on objectives of their 
studies especially as these related 
to the international network. Con¬ 
sidering the Indian peculiarities, 
and also the absence of a reassur¬ 
ing theory, all the Indian par¬ 
ticipants agreed on two premises: 
(a) that a networking amongst 
these researchers was needed for 
theorization and exchange of ideas, 
and (b) that such a network should 
be preparatory to a research 
programme on cognitive theories. 
Dr Ashok Jain welcomed this 
proposal and offered the assistance 
of NISTADS In this regard. Ap¬ 
preciating the offer, the foreign 
delegates expressed their desire to 
maintain linkages with the 
proposed network. Shrl P. Baner- 
jee. Scientist. NISTADS and Con¬ 
vener of the workshop, proposed a 
vote of thanks. □ 
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National Conference on Synthetic Membranes 
and Their Applications 


A National Conference on Syn¬ 
thetic Membranes & Their Applica¬ 
tions (NACOSYMA) was held at the 
Central Salt & Marine Chemicals 
Research Institute (CSMCRI), 
Bhavnagar, during 29-30 Novem¬ 
ber 1991. 

The deliberations of the con¬ 
ference were divided in five techni¬ 
cal sessions, viz. (1) polymer 
synthesis and membrane develop¬ 
ment; (2) desalination of brackish 
and sea water; (3) membranes in 
effluent treatment and pollution 
control; (4) membranes in chemical 
Industry, separation, concentra¬ 
tion and purihcatlon of chemicals; 
and (5) membranes in food and 
pharmaceutical industries, 
biotechnology and other applica¬ 
tions. A total number of 41 invited 
papers from India and abroad were 
presented at the conference. 
Around 100 delegates participated. 
The technical sessions were fol¬ 
lowed by a concluding session 
where the following resolutions 
were adopted. 


1. As the membrane processes 
are enei©r efficient, these should 
be developed to their fullest poten¬ 
tial and employed in various in¬ 
dustries. This calls for the 
Immediate intensification of R&D 
input in the area of membrane 
science and technology. For this, 
there is an urgent need to allocate 
larger funds in this area. 
Governmental funding from DOD, 
DBT. DNES. DST. etc. for research 
institutions and universities is 
strongly recommended. Interested 
industries may institute scholar¬ 
ships/fellowships for the prosecu¬ 
tion of research in the universities 
on topics of industrial Importance. 
Industries may also sponsor, if 
they so desire, research In national 
laboratories in this area. 

2. We have so far been con¬ 
tented with R&D on desalination 
by membranes. Research activities 
in the areas like pervaporatlon. 
membrane reactors, membrane 
sensors, ceramic membranes, gas 
separations, hybrid techniques, 
etc. have not yet been started or 
vigorously pursued. Research ac¬ 


tivities in these areas should be 
commenced without delay. 

3. Membrane science and tech¬ 
nology is a vast area touching eveiy h 
aspect of human life. In order that 

it may flourish, expertise in physi¬ 
cal. biological and engineering 
sciences has necessarily to be 
pooled. No less a person than Dr 
SouriraJ an who was responsible for 
the emergence of Reverse Osmosis, 
had stressed the needto establish 
a separate institute named as In¬ 
dian Institute of Membrane 
Science and Technology’ during 
each of his several visits to this 
country. The conference, therefore, 
strongly recommends to the 
Government of India and CSIR to - 
consider the establishment of such 
an institution. 

4. Work of excellence can be 
stimulated under an environment 
of encouragement and competitive 
spirit. In order that membrane re¬ 
search may take a firm root and 
blossom into activities of relevance 
to Indian industries, it is suggested 
that an award (once in three years) 
for a total indigenous membrane 
technology may be instituted by 
the industries and membrane 
societies. 

5. The conference has brought 
out the fact that membranes have 
innumerable applications. It is 
necessary to identify and formulate 
industrially important areas with 
short-term and long- term benefits. 

To accomplish this, it is necessary 
that a task force be set up to ex¬ 
amine the interest of Industries, 
the existing capabilities of carrying 
out research in these areas as weO 
as steps to be taken up to create 
the necessary infrastructure and 
develop suitable expertise within 
the country. 

••*•••*••••••••••• 



Dr S.K. Jothi delivaring the prmidentiat address at the National Conference on Synthetic 
Membranes and Their Applications. Seated on the dais (from right) are: Shri K.D. Padia, 
Dr A.V. Rao, Prof. M.M. Sharma, Prof. M.M. Taqui Khan and Dr V.K. Indusekhar 
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Workshop on CSIR In¬ 
puts for Entrepreneur- 
ship Development 
Programmes 

At a suggestion of the Directorate 
of Industries, Uttar Pradesh, and 
with the aim to create awareness 
about CSIR technologies and the 
‘ role of CSIR in entrepreneurship 
development programmes and 
creation of job opportunities, the 
CSIR Polytechnology Transfer 
Centre (PTC), Lucknow, organized 
a one-day workshop on 'CSIR In¬ 
puts for Entrepreneurship 
Development Programmes'. Held at 
the Regional Science Centre, Luck¬ 
now, on 11 October 1991. the 
workshop was attended by repre¬ 
sentatives of voluntary organiza¬ 
tions, industry departments and 
scientists and experts from the 
Central Drug Research Institute, 
National Botanical Research In¬ 
stitute, Central Institute of 
Medicinal and Aromatic Plants, 
PTC, Rural Housing Board and the 
Central Food Technological Re¬ 
search Institute’s Regional Centre 
at Lucknow. 

Dr M.C. Upretl, Sclentlst-ln- 
charge, PTC-Lucknow, apprised 
the audience about the objectives 
of the workshop. He also gave 
general Information about the 
CSIR network, achievements, tech¬ 
nologies and facilities provided by 
CSIR laboratories, and the objec¬ 
tives and services of PTC - Luck¬ 
now. Shrl A.N.Dey, Project 
Coordinator, Regional Science 
Centre, spoke on the importance of 
EDPs In solving unemployment 
problems. 

The main session of Invited lec¬ 
tures was started by Dr Roma 
Mltra. Scientist, NBRI, who ex¬ 
plained about dehydration of 
flowers, modernization of betel 
.farming, wasteland utilization and 
Tflonculturc. Samples of greeting 
cards, wall hangings, etc. made 


with dehydrated flowers were also 
shown by Dr Mltra. Relevant litera¬ 
ture In Hindi was also distributed. 

Dr A.K. Singh, Scientist, 
CIMAP, gave an account of the R&D 
activities of his institute and 
agrotechnologles available for the 
cultivation and processing of 
medicinal and aromatic plants. 

Shii Durgesh Pant, Supdt. En¬ 
gineer, Rural Housing Board, 
stressed upon the use of simple 
techniques for saving materials 
like brick and cement during con¬ 
struction. and the use of low - cost 
durable technologies developed by 
CBRI. Roorkee, viz. fire proof 
thatched roof, non-erodable mud 
plaster, wastewater disposal sys¬ 
tem and solar timber seasoning 
kiln, etc. 

Shrl Kishorl 1^1 and Shrl Sat- 
pute. Scientists, CFTRI Regional 
Centre, Lucknow, apprised the 
participants about the different 
technologies developed by CFTRI 
for food processing, potato 
products, tomato products, 
dehydration of vegetables, mini 
pulse and flour mill, etc. These 
scientists also informed about the 
services and facilities offered by 
CFTRI. 

During question-answer ses¬ 
sion, the general queries were 
answered by Dr Upretl and techni¬ 
cal questions were answered by the 
experts. The house suggested that 
PTC-Lucknow should organize 
more of such programmes In fu¬ 
ture. The workshop was concluded 
with the vote of thanks by Dr R.K. 
Srlvastava, Scientist, PTC-Luck¬ 
now. 

The following CSIR publica¬ 
tions and leaflets prepared by PTC 
were distributed to the par¬ 
ticipants: R&D capabilities of 
CSIR: Scientific and technological 
capabilities - CSIR; PTC pamphlet 
describing major contribution of 
CSIR to (a) Society (b) Industries 
and (c) Basic Research: Polytech¬ 


nology Transfer Centre - Service 
rendered during a decade (Hindi); 
and Technologies of CSIR. Prlmaiy 
lesson (in Hindi). □ 

Synthesis and biological 
activity of N-substltuted 
acetoacetamide deriva¬ 
tives and related com¬ 
pounds 

As a part of the continuing 
programme at the Indian Institute 
of Chemical Technology (IICT), 
Hyderabad, on the s)mthesis of 
compounds acting on the central 
nervous system, Shrl K. Ram 
Mohan Reddy synthesized a series 
of N-dlalkylacetoacetamldc deriva¬ 
tives and related compounds and 
tested their biological activity. 

His Ph.D. thesis describes the 
synthesis of representative series 
of secondary/ aralkylamlno salts of 
N-dlethyl acetoacetamide. their 
corresponding enamlnes of N- 
dlethyl acetoacetamide and N- 
dlethyl-2-chloro acetoacetamide 
belonging to a hitherto not well 
explored class of enamlnes. Sub¬ 
stituted amlno-N-dlethylcroto- 
namldes have been used for a 
relatively facile synthesis of 1,4- 
dlhydropyridlne derivatives and 
newer derivatives of N-dlethyl-2 
(aralkylamlno/heterocyclic 
arnlno)- acetoacetamide have been 
highlighted. 

Synthesis of the following three 
series of compounds has been 
described : (1) substituted phenyl- 
hydrazono-N- dlethylacctoaceta- 
mldes and (11) their corresponding 
1-qulnollno- 3-methyl-4(subtl- 
tuted phenylhydrazono)-5-pyra- 
zolone derivatives, and (ill) a- 
acetyl-p- (substituted anlllno)-N- 
substltuted phenyl-acrylamides. 
The phenyl hydrazono-N-dlethyl- 
acetoacetamlde aroused interest 
owing to their rearrangement of 
phenylazo-N-dlethyl acetoaceta¬ 
mide to the most stable phenyl- 
hydrazono-N-dlethyl acetoaceta¬ 
mide. The structural features 
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posed by these compounds are 
brought out by a comparison of 
their IR. NMR, and X-ray studies. 

The synthesis of new 4-aiyl-l, 
4-dlhydropyrldlnes as possible 
cardiovascular drugs and a brief 
account of the important car¬ 
diovascular drugs currently In use 
and their mode of action have been 
presented. A series of 3,4-dlhydro- 
6-melhyl-5-N- dlethylcarbamoyl- 
4-(substltuted phenyl)-2(IH)- 
pyrlmldone and pyrimldone 
thlones have also been described 
as possible CNS depressants. 

The pharmacological evalua¬ 
tion shows that many of these com- 
pounds possess Important 
pharmacological activities, e.g. 4- 
aiyldlhydropyrldlne derivatives ex- 
hlblt marked blood pressure 
reducing activity comparable to 
that of the standard drug 
Nifedipine. 

Substituted phenylhydrazono- 
N-dlelhyl-acetoacetamldes and 
corresponding 1-qulnollno-3- 
methyl-4(substltuted) phenyl- 
hydra/.ono)-5-pyrazolones display 
an Interesting profile of Insecticidal 
activity against SUophUus oryzae. 

The results of pharmacological 
evaluation clearly Indicate that the 
series of compounds studied are 
effective medicinal agents, pos¬ 
sessing marked blood pressure 
reducing activity and antimicrobial 
activity. 

Shrl Reddy worked under the 
guidance of Dr Y.S. Sadanandam, 
Scientist Eli, IICT, and was 
awarded Ph.D. degree by the Os- 
manla University, Hyderabad, for 
his thesis. □ 

Phase equilibria and 
activity coeffleients 

The limiting activity coefllcients of 
compounds in liquid mixtures 
characterize the behaviour of 
single solute molecule completely 
surrounded by solvent molecules 
and thus offer incisive information 


to the theorist. These limiting ac¬ 
tivity coefllcients are also useful for 
predicting phase equilibrium be¬ 
haviour over the entire composi¬ 
tion range through appropriate 
solution models. Thus the meas¬ 
urement of limiting activity coeffi¬ 
cients offers a great incentive both 
to theorist and design engineer. 
Gas chromatography (GC) Is an ex¬ 
cellent technique for evaluating 
equilibrium data at Infinite dilution 
with high accuracy. This method Is 
being widely used for measuring 
various thermodynamic and 
transport properties since the last 
two decades. 

Using GC, Shrl S.M. Ashraf 
studied at the Indian Institute of 
Chemical Technology (IICT), 
Hyderabad, two types of solute- 
solvent interactions: In the first 
type, a volatile solute was made to 
Interact with nonvolatile solvent 
molecules, whereas in the other, 
both the solute as well as solvent 
were volatile. The data obtained 
were used for the estimation of 
UNIFAC group Interaction 
parameters. The UNIFAC group In¬ 
teraction parameters were es¬ 
timated by minimization of an 
objective function using Nelder and 
Mead technique. 

A variety of nonvolatile solvents 
consisting of phthalate group, 
phosphate group and amine group 
were selected for these studies. The 
limiting activity coefficients for 
aliphatic alcohols (C 1 -C 5 ). a series 


of aromatic hydrocarbons! 
aliphatic ketones and esters were 
measured. This work yielded 62 
new UNIFAC interactior 
parameters which are not avallabU 
in literature. 

The second phase of work: 
where both the components of the 
system were volatile, consisted ol 
polar-polar Interactions like al¬ 
cohol-ketone. polar-nonpolar In¬ 
teractions like alcohol- 
hydrocarbon and nonpolar-non¬ 
polar Interactions like hydrocar¬ 
bon- hydrocarbon. A few of the 
data, which are available In litera¬ 
ture in the form of conventional 
vapour liquid equilibrium data, 
showed excellent agreement with 
the experimental data. In all, 50 
such systems were studied and 
Wilson parameters were evaluated 
from these studies. 

The phase equilibrium data of 
Industrially Important systems 
described by Shrl Ashraf are of 
great significance as they are use¬ 
ful for screening the solvents In the 
separation processes, such as ex¬ 
tractive distillation and liquid ex¬ 
traction. 

The above work by Shrl Ashraf 
was carried out under the super¬ 
vision of Dr M. Ramakrlshna, 
Scientist, IICT and Prof. M. Bhag- 
wanth Rao, Principal, College of 
Technology. Osmanla Unverslty, 
and the thesis based on the work 
qualified him for the award of Ph.D. 
degree by the Osmanla University. 


Human Developmental Neurobiology 


Dr Shashi Wadhwa's Bhatnagar Prize-wlimiiig Work* 

Dr Shashi Wadhwa’s signifleant proliferation, migration, excessive 
contlrbutlon has been in the area production of optic axons and their 
of human developmental elimination, synaptogenesls and 
neurobiology. Her work outlines dendritic proliferation occur in the 
the time periods during which human lateral geniculate nucleus 
developmental events of cell (LGN) which is an Important relay 

*Dr Shashi Wadhwa, Department of Anatomy, All India Institute of Medical Sdenoes. New 
Delhi, has been awarded the Shanti Swamp Bhatnagar Prize in Medical Sciencea far the 
year 1991 [CS/R News. 41(1991), 232). 
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ition in the visual pathway. 

Since the introduction of 
nonocular deprivation paradigm 
»y Wlesel and Hubei, extensive 
‘ nrk has been carried out on ex- 



lerlmental animals to study the 
fleet of sensory deprivation by 
aonocular enucleation on early 
lostnatal visual development with 
' view to understanding the visual 
)ss in human amblyopias. Studies 
n the removal of one eye before 
ilrth have also demonstrated per- 
lanent changes In cellular or- 
anizatlon and synaptic 
ormectlvlty in the visual centres of' 
lals. These studies provided 
idence that the process of normal 
evelopment can be disrupted both 
urlng prenatal and postnatal life 
esldes serving as models to un- 
erstand the mechanisms of nor- 
al development. 

Prenatal development of the 
Isual pathways in humans has 
Feeived very little attention. From 
le studies on the normal develop- 
lent of lateral geneculatc nucleus 
dlflerent mammals It was evi- 
it that there Is a striking varla- 
in the time of neurogenesis 
maturation of the neurons. 
|s It was important to analyze 
prenatal morphological 
lopment of human LGN to 
lie comparison with and ex¬ 
piation from animal expert- 


Availability of human fetal 
cadavers due to the legalization of 
abortion made it possible to under¬ 
take the study to analyze the extent 
to which neurons dlflerentiate and 
determine how far the neuronal cir¬ 
cuitry is fomied prenatally in the 
human LGN with the help of 
modem techniques of electron- 
microscopy and im- 
munocytochemlstry. Dr Wadhwa 
has also demonstrated the 
chronology of development of the 
neurotransmitter profile of gamma 
mlnobutyrlc acid (GABA), Sub¬ 
stance P. serotonin acetylcholine 
and noradrenaline in the human 
LGN. 

A linear growth In volume of 
LGN has been observed which Is 
not uniform but is associated with 
a major significant expansion in 
volume between 15 and 20 weeks 
of gestation as evidenced by the 
lack ol migrating cells at this age 
and peak numerical cell density at 
the gestational age of 12 weeks. 
Subsequent to this there is a fail In 
numerical cell density. The fall in 
density Is rapid during 16-18 
weeks of gestation. During this 
phase, other correlative events 
which occur include the peak in 
formation of optic nerve fibres 
which project to the LGN and a 
significant Increase In synapse for¬ 
mation. TVo other relevant obser¬ 
vations made during this period 
are: a large number of substance P 
positive afferents and the presence 
of 16% of GABA Immunoposltlve 
neurons which represent the peak 
numerical densities. Subsequent 
growth in volume and increase In 
neuropil occur at a somewhat 
slower pace. During this later 
period of gestation, dendritic 
proliferation alongwlth further ad¬ 
dition of synaptic profiles has been 
observed. 

Dr Wadhwa’s study has high¬ 
lighted multiple overlapping sensi¬ 
tive and critical periods in the 
development of human LGN during 


which various vital growth pi 
ses occur and could render this 
nucleus susceptible to microen¬ 
vironmental Influences. Her study 
has provided a morphological basis 
for neuropathological mvestlga- 
tlons in various developmental dis¬ 
orders of this human visual 
nucleus and paved way for more 
direct comparisons with the ex¬ 
perimental findings obtained from 
studies on subhuman mammals. 

Dr Wadhwa graduated In 
medicine from Jabalpur University 
(1970) with distinction In Anatomy 
and took her Master’s (1974) and 
Ph.D. (1987) degrees in Anatomy 
from the All India Institute of Medi¬ 
cal Sciences. New Delhi. She is 
recipient of the H.K. Chatteijee 
Gold Medal (1983) of ASI and the 
Shakuntala Amir Chand Prize of 
ICMR (1988). She Is currently an 
Additional Professor at the AlIMS. 
She has around 90 publications in 
journals and books and has co- 
edlted four books on Neurobiology. 


TRAINING COURSES 

Training Programme on 
Lead Acid Battery 

The Central Electrochemical Re¬ 
search Institute (CECRI), 
Karalkudl, jointly with CSIR 
Polytechnology Transfer Centre, 
Bhopal, organized a training 
programme on lead acid battciy. 
for technicians engaged in the 
trade, during 20-21 September 
1991. Twenty-two participants 
from various battery manufactur¬ 
ing units participated in this 
programme. Dr P.G. Balakrlshnan* 
and Shrl N. Manl, scientists from 
CECRI. delivered lectures In Hindi 
and also demonstrated the various 
operations Involved In the fabrica¬ 
tion of batteries. The programme 
was held to help bring about im¬ 
provement In the quality of bat¬ 
teries manufactured by various 
units In small scale sector. □ 


36R1991 


Dr P. Na^amja appointed 
Director c CSMCRI 

Dr P. r-’; yjji. Professor and 
Head. "• ..rtment of Inorganic 
Cher '. y. University of Madras, 
hao taken over as Director. Central 
Salt & Marine Chemicals Research 
Institute (CSMCRI). Bhavnagar. 
following Prof. M.M. Taqul Khan’s 
retirement on attaining superan¬ 
nuation on 30 November 1991. 

Dr Natarajan (bom 17 Sep. 
1940) did his B.Sc. from the 



University of Madras in 1959 and 
M.Sc, from the Banaras Hindu 
University In 1963. In 1966. he 
went to USA to work for his Ph.D. 
d^ree under the guidance of A.W. 
Adamson at the University of 
Southern California. USA. He ob¬ 
tained his Ph.D. degree in 1971. 
During 1971-72. he worked as a 
Post-doctoral Research Associate 
with J.F. Endicott at the Wayne 
State University. USAi He served as 
Reader. Department of Physical 
Chemistry. University of Madras, 
during 1974-77 and was Professor 
and Head, , iiepartment of 
Chemistry, University of Madras 
vPost-graduate Centre, during 
'^977-82. He Joined the Depart- 
Ihent of Inorganic Chemistry. 
University of Madras, as Professor 
arid Head, in 1982. 

Dr Natarajan's areas of 
specialization .relate to: Inorganic 
phottiiiheinistty , phi^tophy^cs of 
coordination compoundik flash 
phototyais studies of organic and 


inorganic systems using lasers, 
fast reaction kinetics, 
photochemistry of macro¬ 
molecules. solar energy conversion 
by chemical methods, 
photoelectrocheilpistry. radiation 
chemistry and piflse radlotysis. He 
has completed several research 
projects, sponsored by DST. UGC 
and CSIR. In the areas of coordina¬ 
tion compounds, photogalvanlc 
potentials and photodegradation of 
monomeric and polymerte sys¬ 
tems. Sixteen students have ob¬ 
tained their Ph.D. degrees under 
his guidance. 

Dr Natarajan has visited USA. 
UK. Japan. France and Switzer¬ 
land on a number of scientific as¬ 
signments. He received ‘Best 
Teacher Award' in 198^ from the 
Government of Tamil Nadu, and 
the Shantl Swarup Bhatnagar 
Prize In Chemical Sciences, in 
1984. from CSIR He is a Fellow of 
the Indian Academy of Sciences, 
and Indian National Science 
Academy. He is a member of the 
American Chemical Society. New 
York Academy of Sciences and 
SlgmaXI-Sclentiflc Research 
Society, and was member of 
editorial boards of IndtanJoumal of 
Chemistry during 1986-91 and 
Proceedtrigs of Indian Academy of 
Sciences during 1986-89. He Is 
serving on various Advisory Com¬ 
mittees of DST. CSIR and UGC at 
present. □ 


Honours & Awards 


CEERl Scientists get K.S. 
Krlshnan Memorial Award 

The paper entitled ’Microproces¬ 
sor-based Conti^ Strategies and 
Role of ASICs jii Sugar Crystal¬ 
lisation Process' Pawan Kapur, 
V.L. Patll. G.K. Gautam, T.R 
Vakudfva and G.N. Achaiya of the 
Central Electroidcs Engtiuwrttig 
Research b^ute (CEERQ, Piltdil, 



published In lETB T)edl^i 
Review (May-Uune 89) ' 
conferred the K.S. Krishi 
Memorial Awayd by the < 
the Institution of: 
Telecommunication 1 
the best ^tem-orteht 
published in the joumaL ^' 

Shri u,M. Rao gets 

Blmal Bose Award 

The Seventh Blmal BoaeAwi,.„. 
been conferred by th6 Institt 
Electronics and Telecommux 
tlon Enghieers to Shxl U.M. 
Scientist, Central Electiontes 
glneering Research Instltf 
(CEERl). Pilanl, for his out 
contribution to the field of 
Electronics. 


PATENTS FILED 






526/DEL/’9l: An imprt 
method for the removal pf st 
from coriander, P.P. Thoma 
Gopalakiishnan, N. Sudhil^ 
Poulose and E. Vargl 
Regional Research Labors 
Trivandrum. 

527/DEL/91: Improvements 
relating to spinel type anode 
electrowinning of metals i 
aqueous electrolytes. S. jfCu. 
dalsamy, J.P. Rethlnaraj, ^S.C 
Chockalingam and S.I. V 
vanathan—Central Electrocher 
cal Research Institute, Karalkud 
528/DEL/91: A process L 
making water soluble defloc|g^]ia:i 
and emulsion from coal tar |dtc{ 
B. Mazumder. M.M. Bora and 
Challha—Regional Resedr^ 
Laboratory, Jorhat. If 

537/DEL/91: A process for ' 
preparation of novel all^l mma|9 
alkyl acrylate vinyl estet}*. 
polymer useful as pQfir 
(^ressant and fiuldlt; 
for waxy crude oUs. A 
N.C. Laskar, RK. M^fi 
Rao and B. Subrahx 
Regional Research Lat 
Jorhat. ' 
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